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Executive Summary 


Introduction and Purpose 


The purpose of this study was to define the physical and operational characteristics of the 
Biue Ridge Parkway, analyze its accident history, identify traffic safety problems or physi- 
cal deficiencies, and develop a set of recommendations that address identified problems. 
The study included a general review of the Parkway road system and a detailed examina- 
tion of 20 locations where a high frequency of accidents occurred during the study period. 
The specific comments and recommendations contained in this document are intended 
to assist the National Park Service (NPS) to bring the Parkway road system into confor- 
mance with national safety standards and practices. 


Summary and Conclusions 


The Blue Ridge Parkway serves its primary function as a scenic roadway well. The layout 
and design of the facility is effective and conforms to most nationally-accepted roadway 
design standards. The major deficiencies observed on the Parkway were related to traffic 
controls (signing and striping) and the lack of adequate sight distance. Signing deficien- 
cies included the use of some undersized signs, improper sign placement, and the lack 
of appropriate warning signs in some curves on the Parkway. 


Centerline striping on the Parkway was evaluated during a special study which identified 
all passing and no-passing zones. The results of the striping evaluation have been included 
with this document. 


Some areas along the Parkway, including intersections and overlooks, have sight distance 
limitations caused by roadside vegetation or terrain. Such limitations have been specifical- 
ly identified at the 20 sites on the Parkway where detailed evaluations were performed. 
Sight distance limitations can be easily eliminated in many cases by the removal of a few 
trees or shrubs. 


The accident studies undertaken for this project included an examination of 1,499 acci- 
dents which occurred between January 1, 1984 and December 31, 1987. The subsequent 
analysis of these records determined that the Blue Ridge Parkway had an overall accident 
rate of 2.50 accidents per million vehicle miles traveled (ACC/MVMT) during the study 
period. This accident rate was less than the average accident rate for 10 other units of the 
Nationai Park System (3.33 ACC/MVMT) developed by the NPS. Although the accident 
rate was lower than the NPS’s average for 10 parks, the severity of the accidents on the 
Parkway was higher than that of other NPS road systems. Analyses showed that the 
Parkway had an injury accident rate of 75.65 ACC/100 MVMT and a fatality accident rate 
of 4.01 4CC/100MVMT. Both of these severity accident rates were higher than the cor- 
responding rates of 68.18 ACC/100 MVMT and 3.17 ACC/100 MVMT for other NPS roads. 


A major portion of this study was devoted to the identification of unsafe conditions at 20 
high-accident frequency locations on the Parkway. A list of improvements or recommen- 
dations was developed to address problems at each site. These recommendations are 
primarily intended to provide positive guidance to visitors through the use of convention- 
al signing and striping techniques and to improve sight distance within the existing cor- 
ridor of the Parkway. The total cost (in current dollars) of the improvements is estimated 
to be $460,950. 


A Priority Ranking has been provided to assist the NPS in determining an order for im- 
plementing the recommended improvernents. This ranking considered the relative haz- 
ardousness of each site and the cost of the improvements to prioritize the proposed 
improvements at the 20 high-accident frequency locations. The relative hazardousness of 
each site was evaluated through the calculation of a Hazard Index, which was based on 
three accident indicators (number of accidents, accident severity, and accident rate) and 
three "non-accident" indicators (sight distance ratio, driver expectancy, and information 
system deficiencies). A detailed explanation of the factors involved in calculating the 
Hazard Index and the Priority Ranking is presented in Appendix D of this report. The 
Benefit/Cost Ratio, Hazard Index, and Priority Ranking for each site are shown below. 


Priority Ranking of the Recommended Improvements 


Benefit 

Priority Site Site improvement Cost Hazard Priority 
Ranking No. Milepost Description Cost Ratio index index 
"1 18 384.6 - 384.8 Junction with U.S. 74 $ 17,000 1.09 69.00 75.25 
2 1 10-12 Curves north of Rockfish Valley 2,400 11.68 64.15 72.61 

Overlook 
3 20 451.0 - 451.2 Waterrock Knob 21,400 1.09 65.67 67.25 
4 12 217.1-217.3 Junction with State Route 18 9,900 3.49 59.31 66.98 
5 4 82.9 - 83.1 Fallingwater Cascades 8,100 1.55 62.68 66.51 
6 16 291.7 - 291.9 Junction with U.S. 321/221 19,150 1.30 58.52 66.39 
7 7 121.0 - 121.2 Junction with U.S. 220 45,100 0.91 62.39 66.29 
8 2 6.9-7.1 Curves south of Humpback Gap 18,700 1.72 65.92 65.94 
Sg 10 199.8 - 200.0 Junction with State Route 778 9,250 1.22 53.98 63.49 
10 14 289.2 - 289.4 Curve north of Raven Rock 4,750 4.10 52.06 62.80 

Overlook 
1 19 387.8 - 388.0 Curve north of U.S. 25 17,000 1.05 47.43 60.07 
12 3 37.3 - 37.5 irish Gap 5,400 3.72 52.36 59.77 
13 13 286.9 - 287.1 Curve north of Aho Gap 37,700 1.02 58.30 58.73 
14 9 199.3 - 199.5 Junction with U.S. 52 19,200 1.43 47.45 58.09 
15 11 205.8 - 206.0 Curve north of Piper's Gap 17,400 3.34 49.50 57.63 
16 6 90.7 - 90.9 Curve north of Bearwaliow Gap 25,400 1.02 67.89 57.42 
17 15 290.9 - 291.1 Green Hill 2,700 1.66 42.14 55.86 
18 17 382.0 - 382.2 Junction with U.S. 70 24,200 1.03 42.% 55.77 
19 5 85.8 - 86.0 Peaks of Otter 115,000 0.68 68.62 53.97 
20 8 128.0 - 128.2 Curve north of Metz Run 41,200 1.05 58.2 48.97 

Overlook 

Total Improvement Costs: $460,950 


* The NPS installed a series of chevron warning signs at this site in 1988 which should produce a significant reduction 
in accidents. The priority index was calculated based on the accident history at the site during the period from 1984 
through 1987 and, therefore, does not reflect these recent improvements. 


A benefit/cost ratio was calculated for the improvements at each site and is shown in the 
table above. This ratio is greater than one in ali but two cases. The ratio for Site 7 is low 
because of the minor severity of the accidents at this location. The benefit/cost ratio for 
Site 5, Peaks of Otter, is low due to the relatively high cost of the recommended improve- 
ments. Although the ratios at these two sites are low, the recommended improvements 
are considered desirable with respect to traffic safety. 
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Chapter I: Introduction 


A. Project Purpose and Goals 

The purpose of the Blue Ridge Parkway Traffic Safety Study is to provide the National Park 
Service (NPS) with the planning necessary to bring the Parkway into conformance with 
tional safety standards and to justify fundi 's for safety i > mentors 
outlined in this report. Specific project goals include the following: 

Define the phys’ « << —erational characteristics of the Parkway; 

Analyze the ve’ — > accident history of the Parkway; 

identify and evaluate system-wide traffic safety problems; 

identify specific locations on the Parkway that historically have a high frequency of accidents; 


@ Examine each high-accident ‘frequency’ location and identify any problems, deficiencies, or 
hazards that may exist; 


@ Propose improvements to alleviate the system-wide traffic problems and any hazardous condi- 
tions identified at the high-accident “frequency locations; 


@ Develop a means of prioritizing recommended improvements to facilitate implementation by NPS 
maintenance personnel; and 


e@ Generate guidelines for monitoring and updating the traffic safety needs of the Parkway. 


B. Project Study Area 


The Blue Ridge Parkway is a two-lane, limited access highway that follows the crest of the 
roadway links the Shenandoah National Park in Virginia and the Great Smoky Mountains 
National Park in North Carolina. The regional location of the Blue Ridge Parkway is shown 
in Figure 1. 
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Chapter lil: Physical Characteristics of the 
Parkway 


A. General 


The Blue Ridge Parkway was specifically designed and is managed to provide visitors with 
scenic views of the southern Appalachian Mour.ains and access to historic sites, trails, 
picnic areas, campgrounds, museums, craft centers, and accommodations. Construction 
of the Parkway began in 1935 and was substantially completed by 1969. The last portion 
of the Blue Ridge Parkway to be constructed was a seven-mile-long section around 
Grandfather Mountain in North Carolina. This final project was compieted in 1987 and in- 
cluded construction of the Linn Cove viaduct, a 1,243-foot-long bridge, that traverses en- 
vironmentally-sensitive areas on the face of Grandfather Mountain. 


The focus of this chapter is to examirie the physical features of the Parkway and the road- 
side developments. 
B. Parkway Road System 


1. Parkway Access 


The Parkway is a limited access facility with public access points confined to approximate- 
ly 46 locations where the Parkway intersects major state highways and county roads. There 
are also numerous low-volume, private approaches, which are necessary and comprise 
the primary access to adjacent landholdings. The NPS has minimized the number of such 
approaches while satisfying the needs of the Parkway’s more than 5,000 adjacent land- 
owners. 


2. Roadway Design 


The Parkway was constructed within a right-of-way corridor averaging 1,000 feet in width. 
Additional right-of-way has been acquired to accommodate large wayside attractions. The 
“main line" of the Parkway is a 2-lane, 2-way, undivided roadway. The typical road section 
consists of a 21-foot-wide paved driving surface constructed on a crushed stone base with 
a minimum of 4.5-foot-wide, stabilized, turf shoulders. 


The pavement has been crowned and the shoulder areas sloped away from the road 
centerline to provide for proper drainage of surface moisture. It has been widened and su- 
perelevated in the curve sections. The Parkway is designed for 45 mile-per-hour (mph) 
travel speeds with maximum roadway grades of between 6 to 8%, and curves with a stand- 
ard minimum radii of 500 feet. The absolute minimum radii for curves on the Parkway is 
200 feet. 


Many of the roads that provide access and circulation to Parkway attractions and 
developed areas are of similar design as the “main line", although one-way roads of vary- 
ing widths are also used in these locations. The Parkway has several spur roads that con- 
nect with the main roadway including the Roanoke Mountain Road, a 3.7-mile-long, 
one-way loop; the 2.4-mile-long Mill Mountain Road near Roanoke; and the Heintooga 
Ridge Road, a 1.3-mile-long road near the southern terminus of the Parkway. 


3. Intersections 


Grade-separated intersections are used at locations where major state and county roads 
cross the Parkway. A bridge is used to route the Parkway over the cross road, and ac- 
cess is provided by connecting ramps. Access ramps intersect the Parkway and the ad- 
joining route at-grade producing standard "T" intersections. The geometric layout of each 
interchange varies depending on the individual conditions at the site. Where a divided high- 
way crosses the Parkway, two access ramps have been provided. This design has been 
effectively used to minimize the impacts of cross-traffic while providing for uninterrupted 
traffic flows on the Parkway. 


A standard at-grade “T" intersection or "four-way" intersection design is used where the 
Parkway intersects a low-volume road. Traffic control is provided by stop signs on the 
cross road approaches. 


4. Raised Channelization 


Raised channelization is often used to delineate trianguiar- shaped median islands at in- 
tersections. These turf-covered median islands are typically bordered with a six- to eight- 
inch high granite curb. Similar channelization techniques are used at many roadside 
parking areas to physically divide the “main line" traffic from the parking area traffic and to 
delineate the access points. Raised channelization, which varies in size and shape, is also 
used in many developed areas to control and direct traffic flows. 


5. Drainage 


Most areas of the Parkway are designed to transport surface water from paved areas via 
shallow, grass-lined drainage ditches that parallel the roadway. Asphalt or stone-lined 
drainage ditches are used in conjunction with drop inlets and subsurface culverts in many 
cut sections. These isolated subsurface drainage systems typically consist of relatively 
short culvert runs that route the water to the nearest acceptable receivii'g area. Subsur- 
face drainage systems are also used in some developed recreation sites. 


Larger drainage structures such as box culverts and bridges are used for creek and river 
crossings of the Parkway. 


6. Parkway Signing and Striping 


The signing system on the Blue Ridge Parkway consists of regulatory and warniig signs, 
state and county route markers, and unique Parkway guidance and informational signs. 
The Parkway is posted with 45 mph speed iimit signs. There are several reduced speed 
zones located near major developed areas at Peaks of Otter, Mabry Mill, Cumberland 
Knob, Doughton Park, Price Park, Craggy Gardens, and Mt. Pisgah. The Parkway is also 
signed to prohibit use by commercial vehicles. Traffic control at all public approaches is 
provided by stop signs. A majority of the approaches from roadside parking areas and 
developed areas are controlled by stop or yield signs. Most low-volume, private ap- 
proaches lack traffic control signs. The predominate warning sign on the Blue Ridge 
Parkway is the curve sign, which is often accompanied by an advisory speed plate. Road- 
side delineators or object markers are rarely used. Various types of seasonal and main- 
tenance signing is used when necessary. 


Signs that are unique to the Parkway include the large, wooden entrance signs, “Overlook 
Ahead" signs, "Exhibit Ahead" signs, north-south directional signs, and other information- 
al signs. The entire length of the Parkway is referenced using milepost markers with 
milepost (MP) 0.0 at the northern end and MP 469 at the southern terminus. 


Pavement markings consist of centerline striping on all two-way sections. Shoulder strip- 
ing is only used inside the Parkway’s tunnels. Other pavement markings include stop bars, 
pedestrian crosswalks, and delineation within parking and/or developed areas. 


7. Tunnels 


Only one (the Bluff Mountain Tunnel at MP 53.1) of the 26 tunnels constructed on the 
Parkway is located in Virginia. All other tunnels are located between MP 333.4 and 466.3 
in North Carolina. The Parkway tunnels typically have concrete-lined openings. The ar- 
ched openings are reinforced with stone and mortar rockwork which extends above the 
top of the tunnel. Tunnels are typically 30 feet wide at the base with ceiling clearance heights 
ranging from 12 feet at the edge of the driving lane to 19 feet at the roadway centerline. 
Tunnels vary in length fron 176 feet to 1,320 feet. Although the tunnels are not lighted, they 
are equipped with various forms of reflectors and paint striping. A summary of the tunnel 
features is included in Table & contained in Chapter V of this document. 


C. Parkway Facilities 


1. Developed Areas 

Developed recreation areas are considered essential to the function of the Parkway. There 
are 22 major developed areas that offer visitors a variety of services including visitor infor- 
mation, lodging, food, restrooms, and gasoline. Various recreational activities, such as 
camping, picnicking, boating, fishing, and hiking, are available at many developed areas. 
Information pertinent to the history and crafts of the Appalachian region and the natural 
environment is provided at several developed areas through presentations by rangers, 
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self-guided trails, demonstrations, museums, and craft exhibits. The facilities available at 
each developed area are shown in Table 1. 


Table 1 
Parkway Developed Areas and Visitor Facilities 


VRQ QAM 
\\ SSS ® 


5.8 Humpback Rocks || 
29.0 Whetstone Ridge 
60.9 Otter Creek 

63.8 James River 

86.0 Peeks of Otter 
120.4 Roanoke Mountain 
154.5 Smart View 

169.0 Rocky Knob 

176.1 Mabry Mill 

217.5 Cumberland Knob wa 
238.5 Brinegar Cabin 

241.1 Doughton Park 

258.6 Northwest Trading Post 
272.0 E.B.Jeftress Park 
294.1 Moses H.Cone Mem. Park a 
297.1 Julian Price Mem. Park 
316.4 Linville Falls 

331.0 Museurn of N.C. Minerals 
339.5 Crabtree Meadows 

364.6 Craggy Gardens 

382.0 Folk Art Center 

408.6 Mount Pisgah 
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There are also 11 NPS maintenance areas spaced along the Parkway. Facilities at these 
locations include the field headquarters of the maintenance foreman, the district ranger’s 
Office, and storage areas for maintenance equipment. 


2. Roadside Exhibits, Overiooks, and Parking Areas 


There are approximately 255 roadside areas along the Parkway. These small developed 
sites have paved parking areas capable of accommodating 5 to 30 vehicles depending on 


the size and layout. Each wayside provides visitors with an opportunity to stop and ex- 
perience historical, archaeological, and miniral exhibits; visitor information displays; pic- 
nic tables; self-guided trails, and photo opportunities. 


Typically, roadside areas are signed in advance. Traffic control at these sites is limited to 
stop or yield signs and painted stop bars at Parkway access points. Individual parking 
Stalls have been defined with pavement markings in larger parking areas. Special parking 
spaces for oversized vehicles, such as recreational vehicles (RV's), are delineated in some 
areas. A curb and sidewalk is normally provided at the front end of parking stalls. 


The size and layout of each wayside varies with the natural topography and available 
facilities. Some of the smaller waysides are located immediately adjacent and parallel to 
the Parkway while others are set back from the Parkway and accessed by short roads. 
Waysides that are away from the main road typically have a landscaped island separating 
the parking area from the Parkway. Many smaller median islands are defined with raised 
granite curbs. 


3. Pedestrian and Bicycle Facilities 


All major developed areas have concrete or asphalt walkways leading from parking areas 
to the major attractions and visitor facilities. Short sections of sidewaik are provided at 
most wayside parking areas, and hiking trails are available at approximately 75 roadside 
areas. The Appalachian Trail, which extends from Maine to Georgia, roughly parallels the 
Parkway from milepost 0.0 to 103.0 and crosses it at 9 locations. 


No separate bicycle facilities exist on the Parkway or at any of the developed areas. Bicycle 
use is restricted to the paved roadway and must comply with the rules and regulations that 
apply to motor vehicles. Bicyclists must travel in the driving lanes of the Parkway since 
there are no paved shoulders. There are no pedesirian or bicycle facilities in any of the 
tunnels. Bicycling is a popular activity on the Parkway, and is growing annually, even 
though facilities are limited. 


Chapter Ill: Operational Characteristics of the 
Parkway 


A. General 

The operational characteristics of a transportation system can be best defined by review- 
ing available data on historical use and by performing traffic studies that measure specific 
aspects of the existing system. A proper assessment of visitor usage and the operation of 
the road system is fundamental to identifying safety problems or deficiencies. The follow- 
ing narrative examines visitor use patterns on the Parkway, describes the types of traffic 
tests performed during June and October of 1988, and summarizes the test results. 


B. Visitation 


Parkway visitation is monitored by NPS using 56 vehicle entrance counters located at major 
access points. These counters employ pressure-type tubes and pneumatic counters to 


Figure 2 
Annual Parkway Visitation 
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record entrance traffic volumes at each location. These counts are collected by district 
rangers and provide the basis for estimating Parkway visitation. Annual visitation from 1959 
through 1988 is presented on Figure 2. As illustrated, annual visitation has increased 
steadily over the past 30 years and is currently increasing at about 5% per year. Visitation 
declined during the 1970’s due primarily to high fuel prices in 1974 and the economic 
recession near the end of the decade. Over 25 million people visited the Blue Ridge 
Parkway in 1988. 


Figure 3 
Monthly Variation in Visitation 
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A breakdown of visitation count records was used to define seasonal variations in Parkway 
use. Figure 3 shows average monthly visitation for the 1984 through 1987 period. Based 
on this data, it was determined that the peak visitation period is June through November. 
Approximately 70% of the total annual visitation occurs during these six months. October 


experiences the greatest percentage of visitors (12.98%), while February has the lowest 
percentage (3.77%). 


C. Traffic Volumes 


The NPS maintains two permanent traffic counters on the Blue Ridge Parkway. One 
counter is located at Rockfish Gap (MP 0.0), and the other is near the Oconalauftee River 
Bridge (MP 469). These permanent counters provide the only long-term record of actual 
traffic volumes on the Parkway. The permanent traffic counter data was supplemented 
with spot machine counts taken at 12 locations along the Parkway during June of 1988 
for the purposes of this study. The spot traffic count data was adjusted to represent 
average annual daily traffic (AADT) using seasonal adjustment factors developed from the 
permanent traffic counter data. The traffic volume distribution along the Parkway is shown 
in Figure 4. The highest volumes were recorded in the Roanoke and Asheville areas (MP 
120 and MP 390) where the Parkway is used by commuter traffic. It was determined from 
this data that 62% of all vehicle miles traveled on the Parkway occur in North Carolina and 


38% in Virginia. 


Figure 4 
Parkway Traffic Volume Distribution 
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The permanent traffic counter data was used to further identify traffic volume characteris- 
tics on the Parkway. The typical traffic volume distribution, shown in Figure 5, is based on 
the average volumes in May and October. The data indicates that 45% of the traffic on the 
Parkway occurs on weekends. This finding is as expected for a route used by recreation- 
al tratfic. 


Figure 5 
Typical Traffic Volume Variations During the Wex : 
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The typical daily traffic di: ~ _, tion by hour was developed from the results of the spot traf- 
fic counts taken alo..., ‘» Parkway. This data, presented in Figure 6, shows the variation 
in daily traffic vol’. ~ :ypical of most Parkway locations and the daily variation in traffic 
that occurs in the +... eville area where commuter traffic exists. As indicated by the figure, 
the peak travel hours on the Parkway generally occur between 10:00 a.m. and 6:00 p.m. 
The volumes grow steadily, beginning at 7:00 a.m., with the peak hour usually occurring 
at 3:00 or 4:00 p.m. Traffic volumes are extremely light between midnight and 6:00 a.m. 
There is a sharp increase in volume between 7:00 and 9:00 a.m. and a similar increase 
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between 5:00 and 6:00 p.m. in those areas where commuter traffic exists. Significantly 
more traffic also occurs from 10:00 p.m. until 6:00 a.m. at locations used by commuters. 


Figure 6 
Hourly Variations in Daily Traffic 
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D. Vehicle Classification 


Vehicle classification studies were performed in conjunction with manual turning move- 
ment counts at 14 locations on the Parkway during October and early November of 1988. 
Vehicle classifications identified by the traffic studies included passenger vehicles and pick- 
than 4 tires), and buses. Over 10,000 vehicles were observed and classified during peak 
hours at each site as part of this study. Table 2 summarizes the results of the vehicle clas- 
sification Counts. | 
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Table 2 
Vehicle Classification Summary 
Passenger Vehicies 
Date Total Vehicies/ RV's/ with Light 
of Vehicles Pickups Motor Homes| Motorcycles |_ Trailers Trucks Buses 
___ Observation | Milepost_| Observed [" No | % | No | % | No | % | No | % | No | % | No | % 
11/07/88 86.0 172 168 | 976 0 - 2 12 0 - 2 12 0 : 
11/05/88 121.0 331 324 | 979 1 0.3 5 1.5 1 0.3 0 - 0 - 
11/06/88 121.2 297 293 | 98.7 0 - 3 1.0 1 0.3 0 - 0 - 
10/30/88 199.5 699 689 | 98.6 6 9 3 0.4 1 0.1 0 - 0 : 
10/30/88 199.7 733 771 97.2 6 0.8 8 1.0 7 0.9 1 0.1 0 - 
10/29/88 200.0 403 399 | 99.0 0 - 0 - 4 1.0 0 - 0 - 
10/29/88 217.2 261 246 | 943 11 4.2 0 - 3 1.1 0 - 1 0.4 
10/26/88 291.7 469 448 | 956 9 1.9 3 0.6 6 1.3 1 0.2 2 0.4 
10/26/88 ai9 476 455 | 9.6 16 3.2 2 0.4 3 0.6 1 0.2 0 
10/24/88 382.0 775 736 | 95.0 20 2.6 10 1.3 5 0.6 3 0.4 1 0.1 
10/24/88 382.2 600 582 | 97.0 10 1.7 5 0.8 2 0.3 0 1 0.2 
10/22/88 384.8 1,487 1,446 | 97.3 22 1.5 11 0.7 8 0.5 0 - 0 
10/22/88 385.0 2,150 2,106 | 98.0 19 0.9 15 0.7 7 0.3 1 ° 2 ” 
10/23/88 451.0 1,252 1,209 | 965 19 1.5 17 1.4 7 0.6 0 - 0 
Total All Observations 10,165 | 9672 | 97.1 | 138 | 14 | 64 | 08 | 55 | 05 | 9 ‘| 7 ]° 
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The data in the table indicates that 97% of all vehicles observed on the Parkway are pas- 
senger vehicles or pickups. Recreational vehicles accounted for 1.4% of the total traffic 
observed with motorcycles representing 0.8% of the traffic. Although no classifictaion data 
is available, it is assumed that RV’s and motorcycles constitute a slightly larger share of 
the total traffic during the summer months. 


E. Vehicle Speeds 


Vehicle speed studies are designed to measure the speed characteristics of the traffic at 
a particular location. Travel speed is an important consideration because it relates safety, 
time, and quality of travel to the motorists using a roadway. Vehicle speeds were recorded 
with radar equipment at 23 locations on the Parkway where at least 30 vehicles in each 
travel direction were observed during each speed test. 


The data obtained from each spot speed study was used to identify several important 
characteristics of travel speeds on the Parkway including the pace, average travel speed, 
the 85th percentile speed, and the percentage of vehicles exceeding the posted speed 
limit. The pace refers to the ten-mile per hour range of speeds which contains the largest 
number of observations. A normal speed distribution will have approximately 70% of the 
sample within the pace, with 15% of the sample above and below it. As the percentage of 
vehicles within the pace increases, the frequency of passing is reduced thereby minimiz- 
ing the potential for conflicts. The 85th percentile speed is the speed at or below which 
85% of the traffic is moving. This speed is most indicative of a safe and reasonable speed 
limit. The average speed of the total sample is always within the pace while the 85th per- 
centile speed is usually within two miles per hour of the upper limit of the pace. 


Figure 7 depicts a speed distribution for a typical Parkway road segment and shows the 
resulting speed distribution where commuter traffic exists. A comparison of the two graphs 
reveals the difference between the typical Parkway traffic and commuter traffic. Although 
65% of the commuter traffic is exceeding the speed limit, 87% of the sample is within the 
pace. This speed distribution is a relatively safe condition due to fairly consistent travel 
speeds by commuters. 


A speed test was performed at the Peaks of Otter (MP 86.0) where a reduced speed zone 
exists. Although the posted speed limit is 35 mph at this location, the average speed is 38 
mph. The pace contained only 57% of the total sample with 26% above the pace. The 
results also show that 68% of the traffic exceeded the speed limit at this site. A similar test 
was conducted at Craggy Gardens (MP 364.6), an area within a 25-mph reduced speed 
zone. The average speed at this site was 35 mph with 60% of the sample within the pace 
and 26% above the pace. All of the vehicles observed in this test sample exceeded the 25- 
mph speed limit. These tests indicate that lower speed zones achieve a reduction in the 
average speed, but they do not yield the complete result desired. Most motorists exceed 
the posted speed limit in these areas. Speeding can be reduced by better sign placement 
and increased visibility of Parkway Rangers. In most cases shortening the length of the 
speed zone will increase its effectiveness. The reduced speed limit signs should be placed 
approximately 500 feet in advance of the developed area. 
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Figure 7 
Typical Speed Distribution 
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Three speed tests were conducted at locations where advisory speeds have been posted 
(MP 37.4, 90.8, and 205.8). The study results indicate a slight reduction in the pace with 
at least 65% of the sample remaining within the pace limits. Based on this data, it appears 
the advisory speed signing at these locations has producsd the desired results--a lower- 
ing of vehicle sneeds without significant disruption of the overall speed distribution. 

A summary of the vehicle speed studies is presented in Table 3. It was concluded from 
this data that the current speed limit of 45 mph is appropriate for the Parkway. The data 


also indicates that a significant percentage of Parkway traffic exceeds the posted speed 
limit. An effective way to reduce Parkway speeding would be to increase the visibility of 


Parkway Rangers. 
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Table 3 
Speed Study Summary 
Posted Percent Percent Percent 65th Percent 
Speed Within Above Below Average Percentile Over Speed 

Milepost Date Limit Pace Pace Pace Pace Speed Speed Limi 

37.4 11/09/88 30* 33-42 $7 8 25 37 41 79# 
86.0 11/07/88 35 33-41 §7 26 17 38 46 68 

90.8 11/08/88 35* 30-39 67 19 14 35 41 48# 
118.5 11/07/88 45 45-54 86 11 3 49 54 92 
120.0 11/06/88 45 45-54 71 7 22 48 52 72 
121.0 11/05/88 45 42-51 67 8 25 45 50 47 
121.2 11/06/88 45 39-48 63 14 23 42 48 28 
128.2 11/06/88 45 43-54 61 9 30 46 §1 52 
199.3 10/30/88 45 35-44 58 16 26 38 45 11 
200.0 10/29/88 45 37-46 72 14 14 41 46 22 

205.8 10/29/88 35* 36-47 65 20 1§ 41 47 20# 
217.2 10/29/88 45 40-49 64 20 12 45 51 42 
287.1 10/27/88 45 49-58 56 1§ 29 52 59 75 
290.9 10/26/88 45 §3-52 56 16 28 46 53 52 
291.5 10/25/88 45 41-50 58 15 27 45 50 43 
292.0 10/25/88 45 38-47 58 26 16 44 50 39 
364.6 04/02/89 25 30-39 60 26 14 35 42 100 
382.0 10/24/88 45 38-47 72 12 16 40 47 24 
384.6 10/22/88 45 39-48 63 23 14 45 51 45 
385.0 10/22/88 45 42-51 87 6 7 47 50 65 
385.2 10/22/88 45 38-47 73 22 5 45 59 40 
388.0 10/22/88 45 44-53 77 11 12 49 53 76 
451.5 10/23/88 45 37-46 63 19 18 41 47 25 
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Chapter IV: Accident Analysis 


A. General 


An accident analysis was conducted to identify trends and patterns which may be indica- 
tive of traffic safety problems on the Parkway. The accident investigation consisted of a 
review of all reported motor vehicle accidents that occurred during a four-year period from 
January 1, 1984 through December 31, 1987. The accident report and supplemental in- 
formation for each incident that occurred during this period was obtained from Parkway 
Headquarters in Asheville, North Carolina. These records were reviewed and all pertinent 
information was entered into a computer database. This database, together with traffic 
volume data, provided the basic information used to calculate accident rates and to per- 
form various analyses. Current Parkway accident investigation and reporting procedures 
were also examined as part of this analysis. 


B. Accident Record System 


The NPS rangers have the primary responsibility for law enforcement and accident inves- 
tigation on the Biue Ridge Parkway. State and county law enforcement agencies have con- 
Current jurisdiction and provide assistance upon request or if they are first to encounter 
an accident scene. All accidents on the Parkway road system and in developed areas are 
investigated and reported by the NPS. Traffic accident investigations are conducted at the 
scene where information is gathered and later transferred to a final, typed report. The ac- 
cident reports are reviewed by the District Ranger and then sent to the Chief Ranger’s Of- 
fice where the accident information is entered into a computer database. This 
computerized recordkeeping system is used as the source for Parkway accident statis- 
tics. The hard copy of the records are kept on file at Parkway Headquarters. 


The data collected during the investigation and transferred to the accident record includes 
information on the drivers, passengers, and vehicles involved; accident type, cause, and 
severity; date, time, and location of the accident; road and weather conditions; driver and 
witness staternents; accident sketch and photographs; and a statement from the inves- 


tigating officer. 

Additional investigations and reviews are held for ali accidents involving a death or severe 
injury and any incidents involving Parkway personnel or NPS vehicles. 

C. Summary of Study Period Accidents 


A total of 1,499 accidents were reported on the Biue Ridge Parkway during the four-year 
Study period. There were 24 fatality accidents that caused 31 deaths and 18 injuries; 453 


injury accidents with 655 injuries; and 1,022 property-damage-only accidents. Table 4 
details the accident severity statistics for each year of the study period. 
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Accident Severity Summary 

1984 1965 1986 1987 Total 
Number of Accidents 337 330 395 437 1,499 
Number of Fatality Accidents 7 5 9 3 24 
Number of Fatalities 9 7 12 3 31 
Number of injuries in Fatality Accidents 5 2 4 7 18 
Number of Injury Acciderts 114 109 115 115 453 
Number of injuries 174 155 167 159 655 
Property-Damage-Only Accidents 216 216 271 319 1,022 


A review of the fatality accidents indicated that they typically involved a single vehicle and 
occurred during clear weather conditions on dry pavement. The records also showed that 
excessive speed was a factor in most fatality accidents. 


Single-vehicile accidents accounted for 1,178 of the 1,499 accidents that occurred on the 
Parkway during the study period. Accidents which involved 2 vehicles or 3 or more vehicles 
totalled 299 and 22, respectively, of all accidents on the Parkway during the 4-year period. 
One hundred ninety-seven accidents occurred within one-tenth of a mile of a major 
Parkway intersection, and 145 accidents occurred within one-tenth of a mile of a Parkway 


Csveloped area. 


A map showing the location of all accidents that occurred during the study period is 
presented in Figure 8. The location of all fatality, injury, and animal-vehicle accidents have 
been identified in the figure to aid in the interpretation of the data. 


D. Accident Rates For The Blue Ridge Parkway 


Accident rates provide the most useful method of analyzing data and comparing the haz- 
ardousness of different road systems. Accident rates for roads are typically expressed in 
terms of accidents per million vehicle miles traveled (ACC/MVMT). The number of vehicle 
miles traveled on the Parkway was Calculated by multiplying seasonally-adjusted traffic 
counts by the lengths of specific road segments. The calculations used 1988 traffic counts, 
and the results were adjusted using annual visitation records to estimate the total vehicle 
miles traveled during the 4-year study period. Based on these calculations, it was estimated 
that 180.1972 MVMT occurred on the Parkway in 1988 and 598.7852 MVMT occurred 
during the 1984 through 1987 period. 


A comparison of the number of accidents to the total vehicle miles traveled during the 
Study period indicates an overall accident rate of 2.50 ACC/MVMT for the Blue Ridge 
Parkway. The National Park Service (Denver Service Center) has calculated various statis- 
tics from historical accident and traffic volume data at 10 national parks. Vehicle use of 
these park roads comprise approximately 60% of all vehicle miles traveled on rural park 
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roads. Separate accident rate statistics have also been developed for the Great Smokey 
Mountains National Park, Shenandoah National Park, and the Natchez Trace Parkway. 
The accident rates developed by the NPS for selected units of the National Park System 


are presented in Table 5. 


Table 5 
Accident Rates on NPS Road Systems 
Total Injury 
Accident Rate Accident Rate Accident Rate 
Location (ACC/MVMT) (ACC/100 MVMT) (ACC/100 MVMT) 

10-Park Average’ 3.33 68.18 3.17 
Shenandoah National Park* 7.64 64.69 2.94 
Great Smoky Mountain National Park? 3.51 67.95 2.56 
Natchez Trace Parkway‘ 1.22 32.20 3.58 
Biue Ridge Parkway 2.50 76.81 4.00 


Transportation offi<ials in Virginia and North Carolina were contacted to obtain accident 
rates for various road classifications in an effort to compare the Parkway’s accident rate 
with accident rates of other road systems. This data is presented below in Table 6. 


Table 6 
Vehicle Accident Rates of Various Highways 
Type of Highway Accident Rate (ACC/MVMT) 


Accident rates also define the relative severity of accidents that occur on different road 
systems. The most common accident severity rates are death and injury rates which re- 
late the number of fatalities or injuries to the amount of vehicle miles traveled. The death 
rate on the Blue Ridge Parkway was determined to be 5.18 deaths/100 MVMT. The injury 
rate on the Parkway is 112.39 injuries/100 MVMT. Several information sources were ex- 
amined to compare the accident severity rates of the Blue Ridge Parkway with state high- 
ways and other roads on the NPS system. These rates are shown in Table 7. 
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Table 7 
Accident Severity Rates of Various Highways 
Death Rate injury Rate 

Type of Highway (per 100 MVMT) (per 100 MVMT) 
Nationwide Rural Interstate” 1.44 39.27 
Nationwide Rural Primary” 3.64 118.15 
Nationwide Rural Secondary’ 4.15 154.60 
Virginia Interstate® ; 0.7 46.00 
Virginia Primary (24ane) 3.5 112.00 
Virginia Secondary” 3.0 213.00 
North Carolina - All Public Roads® 2.93 210.00 
Shenandoah National Park* 2.94 144.07 
Great Smoky Mountains National Park® 2.56 112.51 
Natchez Trace Parkway® 4.03 48.06 


Biue Ridge Parkway 5.18 112.39 


Based on information presented in the preceding tables, it is apparent that the overall ac- 
cident rate for the Blue Ridge Parkway is rather low compared to other roads. It is 
suspected that the Parkway’s low overall accident rate may be due to the fact that many 
property-damage-only are unreported. Field observations of skid marks, disrupted 
shoulders, and tree damage and a lack of accident reports for such locations suggest that 
motorists may leave the accident scene without reporting the incident. The severity of the 
accidents on the Parkway is significant as evidenced by a death rate that is substantially 
higher than the other roads evaluated for this study. The injury accident rate for the Parkway 
is not significantly different than those for other NPS or state roads. 


E. Analysis Of Study-Period Accidents 


1. Nighttime Accidents 


A total of 592 (39.5%) of the 1,499 reported accidents happened either at night, dawn or 
dusk. It is necessary to identify the amount of travel during low-light conditions to better 
understand the frequency of these accidents. Estimates of the number of hours between 
dusk and dawn and the volume of traffic using the Parkway during these hours was cal- 
culated for each month from the NPS’s permanent traffic count data. Based on these es- 
timates, it was determined that low-light conditions occur about 52% of the time and that 
18% of all Parkway travel occurs during this period. Subsequent analyses determined that 
the nighttime accident rate is 5.49 ACC/MVMT and the daytime rate is 1.85 ACC/MVMT. 
A comparison of nighttime to daytime accident rates on the Parkway results in a ratio of 
approximately 3:1. Studies performed by the Federal Highway Administration (FHWA) in- 
dicate nighttime accident rates for all types of roads are typically 3.4 times higher than the 
corresponding daytime rates’. 


The nighitime accidents on the Parkway resulted in 50% of all fatality accidents and 31% 
of all injury accidents that occurred during the study period. Ninety-four percent of all low- 
light condition accidents involved a singie vehicle. 


2. Animai/Vehicie Accidents 


A total of 229 animal/vehicie accidents occurred during the 4-year study period. This rep- 
resented approximately 15% of all Parkway accidents and 27% of all nighttime accidents 
in the period. An analysis revealed that deer were involved in 214 cases and that 70% of 
all animal/vehicie collisions occurred in low-light conditions (dusk, dawn, or night). Only 
10 of the animal/ vehicle accidents resulted in injuries to vehicle occupants. 


Driver statements included in the NPS accident forms indicate that numerous accidents, 
in which an animal collision did not occur, were actually caused by animals on the Parkway. 
Therefore, the true number of animal-related accidents is higher than the 229 cases iden- 
tified in this analysis. 


The location of each animal/vehicie accident is presented in Figure 8. Interpretation of this 
data shows that 86% of these accidents occurred between MP 0 and 256, and only 14% 
of the animal/vehicle accidents occurred between MP 256 and the southern Parkway ter- 
minus. The greatest concentration of animal/vehicie accidents occurred between MP 80 
and 100 (43 acc) and MP 130 and 148 (26 acc). 


3. Wet-Road Accidents 


A total of 236 wet-road accidents occurred during the study period. Seven deaths and 111 
injuries were recorded in the 4 fatal and 70 injury accidents that occurred on wet roads. 
Eighty-two percent of these accidents involved only one vehicle. 


Wet-road accidents accounted for approximately 16% of all Parkway accidents. These ac- 
cidents occurred throughout the year and at random locations. The only clusters of wet- 
road accidents were between MP 83 and 88 near the Peaks of Otter (16 accidents) and 
between MP 380 and 389 in the Asheville area (16 accidents). Forty-seven percent of the 


wet-road accidents during the 4-year study period happened at night. 


4. Snowy or Icy-Road Accidents 


Accidents that occurred when snow or ice was on the Parkway accounted for 236 or 16% 
of the 1,499 cases included in this analysis. Eighty-five percent of these incidents involved 
a single vehicle, and most were significantly less severe than the wet-road accidents. 
Snowy or icy-road conditions produced 2 fatality and 41 injury accidents causing 2 deaths 
and 48 injuries. 


Although snow or icy road accidents were reported over the entire length of the Parkway, 
50% of such accidents occurred in three specific areas. These high frequency areas, ac- 
counting for 52 miles of the Parkway, were located at MP 170 to 201 (50 acc), MP 280 to 
297 (48 acc), and MP 384 to 388 (20 acc). Forty-six percent of the accidents during snow 
or icy-road conditions occurred at night. 


_ 


The seasonal variation in the numbers of accidents and accident rates cn the Parkway is 
shown in Figure 9. Summer and fall months had the highest numbers of accidents but rela- 
tively low accident rates (1.8 to 2.6 ACC/MVMT). Note that the accident rates for the months 
of December, January, and February are significantly higher than the other 9 months with 
rates ranging from 3.38 to 5.35 ACC/MVMT. Eighty-three percent of all snowy or icy-road 
accidents occurred during the months of December, January, and February which repre- 
sented 65% of all accidents in this 3-month period. 


5. Accidents During Foggy Conditions 


A total of 114 motor vehicle accidents occurred during foggy conditions. Fifty percent of 
these accidents happened in the months of September, October, and November. Fog- 
related accidents resulted in 27 injury accidents, with a total 45 injuries. There were no fatal 
accidents recorded during foggy weather. Eighty-two percent of all fog-related accidents 
involved single vehicles, and 54% occurred at night. 


Although fog-related accidents occurred at various locations, 31% happened in three 
areas, representing 50 miles of Parkway. These high frequency areas were MP 83 to 100 
(13 acc), MP 192 to 200 (9 acc), and MP 269 to 296 (13 acc). 


6. Fixed-Object Accidents 


This analysis included an examination of objects that were struck as a result of a vehicle 
leaving the roadway. Accidents involving collisions with fixed-objects accounted for 691 
(46%) of the 1,499 accidents recorded in the study period. The fixed-objects most frequent- 
ly struck are listed below: 


Object Struck No. of Accidents 
Earth Embankment 250 
Tree 142 
Guide Rail 71 
Rock Outcropping 42 
Drainage Ditch 25 
Fence 22 
Curb or Median 19 
Rock Wall 19 
Sign 18 
Barricade Gate 16 
Bridge or Bridge End 16 
Shrub 15 
Culvert 14 


7. Roll-over Accidents 


There were 174 cases where vehicles rolled over during accidents on the Parkway. This 
represented 11.5% of all accidents that were recorded during the study period. These roll- 
overs accounted for 14 fatality and 85 injury accidents and produced 17 deaths and 144 
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injuries. Alcohol was involved in 37 of the 174 (22.4%) roll-over accidents. A review of the 
accident records indicate that high speeds and the vehicle leaving the paved surface were 
the most common factors in roll-over accidents. 


8. Tunnel Accidents 


Four accidents occurred at tunnels on the Parkway during the study period. Accidents 
were reported at North Twin, Fork Mountain, Frying Pan, and Rattlesnake Mountain Tun- 
nels. Vehicles collided with tunnel walls in two instances and the face of the tunnel entrance 
in one other accident. Only one of the tunnel-related accidents involved a collision between 
vehicles. Wet or snow-covered pavement was a factor in three of the four accidents. All 
accidents happened during the day suggesting that the change in light conditions upon 
entering the tunnel may have been a contributing factor. No pedestrians or bicyclists were 
involved in any of the accidents at Parkway tunnels. 


9. Pedestrian and Bicycle Accidents 


There were 14 bicycle/vehicile accidents which resulted in one death and 15 injuries 
recorded during the four-year study period. The typical bicycle/vehicie incident involved a 
bicyclist on the Parkway being sideswiped by a passing vehicle. All bicycie-vehicle acci- 
dents occurred during the day on dry pavement. 


Three pedestrian/vehicie accidents resulting in one death and three injuries were reported 
during the period. The fatal pedestrian accident occurred at night on icy pavement. All 
other pedestrian-related accidents occurred during the day on dry pavement. 


10. Accidents in Developed Areas 


A total of 145 accidents occurred within one-tenth of a mile of a major developed area. 
The highest number of accidents occurred near the following developed areas: 


Developed Aree No. of Accidents 


Peaks of Otter 
Roanoke Mountain-Mill Mountain Road 
Folk Art Center 


Mt. Pisgah 
Julian Price Memorial Park 


Rocky Knob 
Moses H. Cone Memorial Park 


The majority of these accidents were fixed-object collisions in campgrounds or parking 
areas or Collisions with parked vehicles. It should be noted that the current NPS accident 
recording system does not clearly identify the location of developed area accidents. It is 
common practice to reference the accident to the nearest milepost on the adjacent 
Parkway. This referencing method makes it difficult to identify where an accident occurred 
within a developed area. NPS recently revised their accident reporting form to include a 
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reporting officers to accurately define the location of an accident. 


11. Alcohol/Drug-Related Accidents 


Alcohol or drugs were involved in 110 of the 1,499 accidents reported on the Parkway 
during the study period. The 13 fatality and 50 injury accidents in which these substances 
were involved produced 17 deaths and 92 injuries. Seventy-eight of these accidents oc- 
curred at dusk or night. Based on the accident records, driving under the influence was a 
contributing factor in 7.3% of all reported accidents on the Parkway. Further analysis 
revealed that alcohol was a factor in 54% of all fatality accidents, 11% of all injury acci- 
dents, and 4% of all property-damage-only accidents. Discussions with NPS rangers indi- 
cate that alcohol involvement in motor vehicle accidents may be substantially higher. 
dents go unreported until the following day, providing the driver time to recover from the 
effects of the drinking during the previous night. 


12. Motorcycle Accidents 


Based on the results of the vehicle classification study presented previously, motorcycles 
represent only 1% of the total number of vehicles on the Parkway. However, motorcycles 


were involved in 227 accidents during the study period which accounted for 15% of all 
Parkway accidents. The 6 fatality and 160 injury accidents in which motorcycles were in- 
volved resulted in 8 deaths and 187 injuries. Motorcycle accidents represented 25% of alll 
fatality accidents and 34% of all injury accidents on the Blue Ridge Parkway in the 4-year 


Study period. Most motorcycle accidents occurred during the day on dry pavement. 


It is interesting to compare the Parkway’s motorcycle accident history with nationwide 
Statistics. According to a 9-state study conducted by the National Safety Council in 1987, 
motorcycle accidents typically comprise only 1.1% of all accidents and 6.6% of all fatal ac- 
cidents'°. ttis evident from these statistics that motorcycle accidents occur more frequent- 
ly and are more severe on the Blue Ridge Parkway than on other road systems. 


31 


_x_aweweaweeeeeweeeeteeeees = 


References 


10. 


Jim Straughan, Chief, Branch of Transportation, NPS, Denver Service Center, per- 
sonal communication, April, 1989. 


Calculation by Robert Peccia & Associates, accident data from Glenn Knight, 
Shenandoah National Park (1987 data). 


Calculation by Robert Peccia & Associates, accident data from Bob Whiteman, 
Great Smoky Mountains National Park (1987 data). 


Traffic Safety Study, Natchez Trace Parkway, Robert Peccia & Associates, Heiena, 
MT, September, 1987, p. 53 (1982-1986 data). 


Gerald Venable, Traffic Division, Virginia Department of Transportation, personal 
communication (1987 data). 


North Carolina Accident Fact Book, 1987 edition, North Carolina Department of 
Transportation (Twenty-year average of all roads in North Carolina). 


Accident Facts, 1986 Edition, National Safety Council (1984 data). 

Calculations by Robert Peccia & Associates, accident data from Traffic Safety Study, 
Natchez Trace Parkway, Robert Peccia & Associates, Helena, MT, September, 1987 
(1982-1986 data). 

"Synthesis of Safety Research Related to Traffic Control and Roadway Elements", 


Vol. 2, Federal Highway Administration, FHWA-TS-82-233, December 1981, p. 12- 
2. 


Accident facts, 1988 edition, National Safety Council, p. 60. 


Chapter V: Systemwide Traffic Safety Deficiencies 
and Recommendations 


A. General 


This chapter includes an examination of systemwide traffic safety problems and deficien- 
field observations of the design, maintenance, and operation of the Parkway. This chap- 
and are based on commonly accepted traffic-safety guidelines and practices. 


B. Problems identified through Accident Analyses 


1. Accident Reporting and Filing System 


Several deficiencies relating to accident reporting and record keeping were identified 
during the accident studies for this project. The analyses of accidents required that copies 
of all accident records for the 1984-1987 period be obtained from Parkway Headquarters 
in Asheville. The NPS furnished copies of all accident reports and provided a computer 
listing of the 4-year accident history. Close examination of the records and the computer 
listing revealed both duplications and omissions. The lack of a consistent numbering sys- 
tem for each accident case report makes it extremely difficult to identify inconsistencies in 
the accident files. 


Some information contained in the accident records was deficient or misleading. This 
problem became apparent while accident location diagrams were being prepared for the 
study. The milepost referenced in the reports did not always correspond closely with the 
actual location of the accident. Accidents in developed areas or parking lots were often 
referenced to the nearest milepost which did not provide a clear indication of the accident’s 
true location. This deficiency should be eliminated through the use of a new accident 


reporting reference system recently implemented by the Parkway. 


A typical Parkway accident case record contains the accident data form, statements from 
the parties involved in the incident, and a sketch of the accident scene. The data form was 
completed in all records examined for the study; however, statements and site sketches 
were not always included with the data form. These elements of the accident record are 


essential to the future analysis of data and understanding operational problems on the 
Parkway. Statements and sketches should be included whenever possible. 


A comparison of the accident rate for the Blue Ridge Parkway (2.50 ACC/MVMT) to the 


average rate for ten units of the National Park System (3.33 ACC/MVMT) suggests the ac- 
cident rate on the Parkway may be somewhat low. Although difficult to verify, it is possible 
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that many property-damage-only accidents on the Parkway are unreported. This is most 
likely due to the length of the Parkway and the level of patrolling by NPS rangers. 


2. Animai/Vehicie Accidents 


Animal/vehicie collisions accounted for 15% of all Parkway accidents between 1984 and 
1987. Ninety-three percent of these collisions involved deer. These incidents are at- 
tributable to the nocturnal habits of wildlife and reduced sight distance at night rather than 
deficiencies in the design of the Parkway. Although these accidents occur at random over 
the length of the Parkway, two areas with concentrations of animal/vehicie accidents (MP 
80-100 and MP 130-148) were identified. The accidents in both locations are due to nor- 
mal animal movements across the Parkway. 


There is little that can be done to eliminate animal/vehicie accidents without affecting the 
Characteristics of the Parkway. The use of deer-crossing warning signs (W11-3) is only 
recommended in areas where a heavy concentrations of animal crossings can be docu- 
mented. The maintenance of an unobstructed area adjacent to the road in areas with 
animal migrations would not only improve sight distance but may reduce the frequency of 
animal/vehicie collisions. 


3. Fixed-Object Accidents 


Fixed-object collisions accounted for 46% of all Parkway accidents during the study period. 
Since most fixed-object collisions on the Parkway are run-off-the-road incidents, it is 
desirable to provide an unobstructed recovery area, as wide as possible, adjacent to the 
road. It is unfortunate but little can be done to make the mountainous topography adjacent 
to the Parkway less hazardous to vehicles that leave the road. 


The fixed-objects most often involved in run-off-the-road accidents on the Parkway are 
natural objects, such as trees, rocks, and earth embankments or manmade objects such 
as traffic signs, curbs, bridges, and drainage structures. It is often not practical to remove 
or alter a natural object such as a large rock formation or steep embankment. However, 
the vegetation adjacent to the road can be controlled to produce a safer recovery area for 
errant vehicles. Careful design and placement of manmade objects along the roadside 
may also reduce fixed-object accidents over time. Photographs 1, 2, and 4 on Plate A show 
examples of fixed-objects adjacent to the Parkway. 


A flat, clear, unobstructed roadside environment is desirable; however, it is not possible 
to provide such areas in many locations on the Parkway. This clear zone, the area that 
borders the road, Starts at the edge of the travel way and is the only available space for 
safe use by errant vehicles. ' The distances required for clear zones are based on vehicie 
speeds and the slopes of roadside areas. Guidance by the American Association of State 
Highway and Transportation Officials (AASHTO) indicates that clear zones which vary from 
17 to 45 feet, depending on the slope of the shoulder, would be appropriate for the 
Parkway.” Studies have indicated that a 30-foot-wide clear zone permits about 80% of er- 
rant vehicles to recover safely on high-speed facilities.* 


Photo Plate A 


Photograph 1: An intepretive device located on the median island encourages visitors 
to stop and walk onto the median to read it, creating a potential pedestrian/vehicie con- 
flict. The median island should be removed and this section of the Parkway redesigned to 
include a 2-lane roadway and a roadside parking area containing the intepretive device. 
Photograph 2: The traffic at the entrance to the Folk Art Center at MP 382.0 has been 
channelized with a curbed median. The use of curbs and raised medians is not recom- 
mended on unlighted, high-speed roads because they act as a fixed-object in the road- 
way and cause an increase in accident severity. 

Photograph 3: Concrete paving blocks have been used effectively in areas along the 
Parkway with excessive shoulder wear. 


Photograph 4: The large rocks used to deter vehicles from stopping or parking on the 
shoulder of the Parkway should be replaced with enforced "No Parking" signs. 


Photograph 1 Photograph 2 


Photograph 3 Photograph 4 


The following alternatives should be considered for treatment of roadside obstacies:* 
@ Remove the hazard. 
@ Relocate the hazard to a point where it is less likely to be struck. 
@ fit is not feasible to remove or relocate hazard, then consider treatment with a barrier. 

@ 


Leave the object unshielded only after reviewing the previous options. 


The removal or relocation of a fixed object is obviously the most effective method of treat- 
ment. 


It is recommended that all fixed objects that exist within 30 feet of the Parkway be removed 
or relocated where practical. Large trees should be removed if they are located within this 
30-foot zone. Drainage structures and bridges present the greatest hazard of any man- 
made fixed-objects adjacent to the road. Efforts should be made to design and locate 
these features in a way that will lessen the chance that they will be struck by an errant 
vehicle. 


4. Nighttime Accidents 


Although only 18% of all Parkway travel occurs at dawn, dusk, or in the night, approximate- 
ly 40% of all accidents on the Parkway happen during these low-light periods. This group 
of accidents accounted for 50% of all fatality accidents and 31% of all injury accidents 
during the four years of study. According to the accident records, alcohol was involved in 
13.2% of the nighttime accidents. A nighttime evaluation of signing and striping on the 
Parkway was performed as part of this project. The results of the evaluation indicated that 
the signing and striping was clearly visible and had sufficient reflectivity. However, the road- 
way alignment in curves, at intersections, and on exit ramps was often difficult to identify 
at night due to a lack of adequate signing or striping. 


The use of white edgelines along the Parkway would provide additional guidance for 


nighttime drivers. information developed by AASHTO indicates that edgelines are desirable 
because they enhance the visibility of the road at night and should be used on alll high- 
ways where adequate width (20 feet) exists.° 


5. Motorcycle Accidents 


The Blue Ridge Parkway has been identified by national motorcycle magazines as an ex- 
cellent destination for motorcyclists. Classification counts conducted for this project deter- 
mined that motorcycles accounted for about 1% of all traffic on the Parkway during the 
study period. However, the accident analyses for the Parkway have shown that motor- 
cycles were involved in 15% of all accidents in the four years examined for this project. 
The severity of the motorcycle accidents was also significant, accounting for 50% of all 
fatality accidents and 34% of alll injury accidents. Evaluations of these accidents suggests 


that excessive speed or reckless driving, not a deficient road design, was the primary con- 
tributing factor in most motorcycle accidents. 


The Parkway currently uses a single-page informational document entitied “Cycie Alert" to 
advise motorcyciists of the inherent conditions on the Parkway and advises them to drive 
carefully. A brief narrative describing the accident statistics relating to motorcyclists (acci- 
dent numbers, rates, and severity) may encourage more cautious driving on the Parkway. 
The Parkway staff should continue the distribution of this advisory document. 


6. Accidents Related to Wet, icy, or Snow-Covered Pavement 


Approximately one-third of all Parkway accidents in the study period occurred on wet, icy, 
or snow-covered pavements. These Conditions cause a reduction in skid resistance and 
in the effectiveness of pavement markings. The skid resistance of the Parkway’s road sur- 
face was last tested in October of 1964 by the FHWA. These tests indicated that the skid 


resistance qualities of the pavernent surface were good.° 


Some portions of the Blue Ridge Parkway are closed when the pavement becomes 
covered with ice or snow. However, most of the Parkway remains open for travel 
throughout the year. The winter maintenance operations on the Parkway include plowing 
and sanding of all segments open to the public. Hinged signs are used at some locations 
to alert visitors of ice on the pavement. NPS should consider the use of a chip and seai 
application or a course-graded asphalt in those areas that have an extensive accident 
problem related to snowy or icy-road conditions 


A reduction in the ice- and snow-related accide:.. an be realized by increasing the fre- 
quency of surveillance and plowing or sanding o,erations. Increased monitoring of the 
road conditions on the Parkway is important because it is the only way that maintenance 
personnel know when and where plowing and sanding is needed. 


Some State Highway Departments empioy pavement sensors to forecast and detect the 
presence of ice or snow on the road surface. These systems consist of a pavernent sen- 


sor, a smail-weather data recording unit, and a computer that processes the weather data. 
The sensor, which is placed in the ror ~~. measures the temperature of the pavement 
and can detect the presence of mo... 2:1 the roadway surface. One system on the 
market uses telemetry to link as many as .. sensors to the main data computer. Such a 
system could be used to alert maintenance personnel of the need for plowing or sanding 
at various locations along the Parkway. The system could also be used to automatically 
activate hinged warning signs at particularly hazardous locations. The cost of a pavement 
sensor system capable of monitoring one location is estimated at $150,000, with each ad- 
ditional monitoring location costing approximately $50,000. 
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C. Problems identified through Field Observations 
1. Parkway intersections 


The techniques used to control traffic at Parkway intersections and interchanges should 
be consistent from location to location. The application of sound design practices, com- 
bined with the provision of adequate sight distance and consistent use of traffic control 
devices is required to produce safe intersections. The recommended signing and striping 
for Parkway intersections and interchanges are shown in Figures 10 and 11. 


2. Curbs and Medians 


Curbs are used along the Parkway to facilitate surface drainage and to provide channeliza- 
tion for traffic flows. Curbing installed for drainage purposes is generally rounded, con- 
structed of asphalt and are about 4 inches high. These curbs are typically located parallel 
and immediately adjacent to travel lanes. The size and shape of curbs used for drainage 
presents the least potential hazard of any of the curbing used on the Parkway. These curbs 
are essential to the drainage system and should be retained. 


Curbs used to channelize traffic on the Parkway are typically constructed of granite blocks. 
Such curbs are 6 to 8 inches high, have vertical faces, and are angular in shape. The size, 
shape, and location of these curbs presents a fixed-object hazard to visitors. Plate A shows 
examples of the curbs typically used at median locations. These curbs are unnecessary 
and should be removed from the Parkway. This recommendation is supported by the NPS 
Park Road Standards which states, "Except where necessary to control traffic or drainage 
Or to provide for road widening, the use of barr. ‘ds on roadways should be avoided 
for safety, economy, and simplicity’. 


Extensive research on the safety effects of barrier curos suggests that curbs constitute a 
roadside obstacle and are highly subject to impact. It has been found that curbs provide 
no safety benefits on high-speed highways from the standpoint of vehicle behavior follow- 
ing impact. The researchers concluded that eliminating curbs along high-speed high- 
ways will enhance safety.“ The AASHTO Design Policy indicates that, *. . . on rural high 
ways, Caution should be exercised in the use of curbs. in the interest of safety, curbs should 
be omitted on rural highways when the same objective can be attained by other accept- 
able means”. 


3. Roadway Shoulders 


The shoulders along the Parkway are generally in good condition. There are isolated loca- 
tions where ruts on the turf shoulder constitute a safety hazard. The initial rut in the 
shoulder, caused by an errant vehicle, will deepen over time as it carries storm run-off from 


the pavement. 
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it is recommended that shoulder maintenance operations be upgraded to minimize this 
hazardous condition. A mixture of course gravel and topsoil should be placed, graded, 
and compacted in the problem areas. The NPS is encouraged to use concrete paving 
blocks in areas where wheel rutting on the shoulder has been a long-term problem. These 
blocks are currently in use in several areas on the Parkway and seem to provide a safe, 
effective, and aesthetic solution to the problem. Plate A shows an example of the paving 
blocks used in some shoulder areas of the Parkway. 


4. Parkway Signing 


There are three types of signs used on the Parkway including regulatory, warning, and 
guidance signs. These signs are generally correct with respect to sign color, shape, and 
mounting height. However, some signs used on the Parkway are undersized. The “Manual 
on Uniform Traffic Control Devices" (MUTCD) references the FHWA “Standard Highway 
Signs Booklet" as the source for determining the appropriate size of highway signs. This 
booklet identifies both a minimum size and a larger standard size for all regulatory and 
warning signs. Both sizes of requiatory and warning signs are currently used on the 
Parkway. The NPS Sign Manual’ indicates the following: 


“All National Park Service roads - except four or more lane roads or parkways, are considered 
to be within the conventional road or street category referred to in the MUTCD. Standard size 


regulatory and warning signs as designated in the Standard Highway Signs Book should nor- 
mally be used on these park roads. Parkways and four or more lane roads shall use stand- 


ard sizes specified in this manual or larger, to conform with adjacent jurisdictional signs." 


The FHWA "Standard Highway Signs Booklet" indicates that the standard size is 30"x30" 
for stop signs, 36"x36"x36" for yield signs, 24"x30" for speed limit signs, and 30"°x30" for 
most warning signs. The Biue Ridge Parkway should establish a program for replacing the 
minimum size signs located on the Parkway with standard size signs. 


The placement of the signs on the Parkway is correct in most cases. Several incorrect 
placements were noted where stop or yield signs are located on the left side of the road. 
These signs must always be placed on the right side of the road. An additional stop or 
yield sign may be installed on the left side of the approach road at intersections where a 


wide "throat" exists on the signed approach. The use of speed limit signs on the Parkway 
is in conformance with MUTCD. 


The use of warning signs varies throughout the Parkway. Warning signs are used on the 
Parkway to alert motorists about roadway curves, intersections, tunnels, deer crossings, 


pedestrian crossings, and potential icing problems. The warning signs used on the 
Parkway were found to be correct in color (yellow and black) and shape. 


The most notable deficiency on the Parkway relating to signing is the inconsistent use of 
Curve warning signs. It is considered good signing practice to place the appropriate warn- 
ing sign on any curve having a maximum sefe speed that is 10 mph less than the posted 
speed limit. It is also desirable to install an advisory speed plate indicating the maximum 
safe speed beneath the sign for the curve when this condition is met. Appendix A includes 
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speed limit. It is also desirable to install an advisory speed plate indicating the maximum 
safe speed beneath the sign for the curve when this condition is met. Appendix A includes 
a listing of 212 Parkway locations where curve warning signs are recommended. This list- 
ing was cross-checked with the milepost locations of all motor vehicle accidents that oc- 
curred during the study period to determine if any of these curve locations had significant 
accident histories. This analysis showed that a total of 135 accidents occurred at 84 of the 
and 59 produced injuries. 


Parkway guidance signs are typically brown and white in color and present concise mes- 
sages. Standard green and white guidance signs are also used in Conjunction with the 
signing at intersections with major State or local roads. Guidance signs were found to be 
of adequate size and were properly placed along the Parkway. 


All Parkway signing is mounted on standard breakaway posts. All signs were in generally 
good condition, although several instances were noted in which sign faces were delaminat- 
ing and in need of replacement. An inventory system for traffic signs should be imple- 
mented to maintain data about each sign on the Parkway. This information should inciude 
the sign material, size, post type, date of installation, and date of last inspection or repair. 
A practice in which the date the sign was installed is marked on the back of each sign 


would be valuable during an inventory of the signing system. 


The backs of all traffic signs should be painted brown to reduce the visual impact of signs 
on the Parkway environment. 


5. Roadside Overiooks and Parking Areas 


The design of the more than 255 roadside overlooks or parking areas on the Blue Ridge 
Parkway varies from location to location. Some roadside areas have been designed with 
specific traffic circulation patterns in mind. Directional arrows should be painted on the 
pavement to help identify the desired traffic movements in the larger parking areas. These 
arrows would be especially beneficial in one-way traffic situations. Curbed median islands 
are also used to channelize traffic in some roadside parking areas. The use of such curbs 


immediately adjacent to the Parkway is not recommended. 


A deficiency common to many of these roadside parking areas is limited sight distance. 
Terrain or vegetation obstr.:cts sight distance on the Parkway in the vicinity of the road- 
side areas. These obstructions make it difficult for visitors to safely enter or exit many of 
the roadside parking areas. This potential hazard should be addressed by providing ade- 
quate sight distance wherever practical. Consideration should be given to relocating over- 
looks or other wayside areas in locations where available sight distances are extremely 
limited and can not be improved. 


Appendix B contains a list of 87 roadside parking areas that were found to have some type 
of safety deficiency. Three primary deficiencies are identified in the list including the ab- 
sei,ce of advance signing, the presence of.curbed medians, and sight distance limitations. 
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A field review should be conducted by NPS at each roadside area listed in Appendix B. 
NPS should verify the deficiencies identified at each site to determine if corrective measures 
should be implemented. 


6. Developed Areas 


The major developed areas on the Parkway were examined as part of this study. The most 
common deficiencies identified at these areas was the lack of separate parking areas for 
RVs and a general need for more passenger vehicle parking. There is also a need for ad- 
ditional guidance to indicate the desired traffic circulation, particularly in areas where one- 
way traffic conditions exist. Directional arrows painted on the pavement are recommended 
in such situations. 


Traffic safety deficiencies and specific comments concerning various developed areas on 
the Parkway are listed below: 


MP 5.7 Humpback Rocks There is no designated RV parking area. The 24-inch stop 
signs should be replaced with standard 30-inch by 30- 
inch signs. Painted stop bars should be installed adjacent 


to the stop signs. 
MP 60.9 Otter Creek There is no designated RV parking area. 
MP 63.6 James River There is no designated RV parking area. 
MP 86.0 Peaks of Otter The parking areas at this development are undersized. 


Overfiow parking is required for 4 to 5 months out of the 
year. There is no separate RV parking area. The traffic cir- 
Culation near the visitor center is poor due the multiple 
access points and the medians that divide the Parkway. 
The signing at this site is excessive and ineffective. (See 
detailed evaluation of this site in the following chapter.) 


MP 120.4 Roanoke Mountain The one-way exit shoud be more clearly marked with a 
no-eft turn and a no-right turn sign on both Parkway ap- 
proaches. The “T” intersection at the top of the mountain 
should be controlled by a stop sign located on both the 


right and left sides of the approach road. The stop signs 
should be 30 inches by 30 inches in size. 


MP 154.5 Smart View Theru is no designated RV parking area. 
MP 169.0 Rocky Knob There is no designated RV parking area. 
MP 176.1 Mabry Mill The signing leading to the overflow parking area should 


be improved. The access road to the overfiow lot should 
be widened to at least 20 feet in width to accommodate 
RV traffic. 

MP 217.5 Cumberland Knob This development uses a one-way traffic flow pattern. 


This fact needs to be emphasized by installing painted 
directional arrows on the pavement and entrance and exit 
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MP 241.8 


Northwest Trading Post 


Craggy Gardens Vishtor Center 


signs that will make the required traffic movements clear 
to viskors approaching the site on the Parkway. 


The stop sign, placed on the median island at the 
Parkway junction, is incorrectly located. The stop sign 
must always be located on the right side of the approach 
road. A second stop sign can be installed on the left side 
of the approach to reinforce the sign on the right if addi- 
tional emphasis is required. 


The pedestrian trail system at this site crosses the 
Parkway at 4 locations. These crossings should have ad- 
vance pedestrian warming signs and painted crosswalks. 
The sight distance in the areas where pedestrians cross 
should be improved. There is no designated RV parking 
area. 


The area would benefit from the installation of direction- 
al arrows painted on the pavement, even though the one- 
way traffic circulation in the parking area functions well. 
There is no designated RV parking area. 


There is no designated RV parking area. 


The one-way traffic pattern could be improved through 
the use of directional arrows painted on the pavement 
near the entrance and exit to the parking lot. There is no 


designated RV parking area. 
There is no RV parking area. 


The traffic control signs at this area are undersized. The 
one-way traffic pattern would benefit from the installation 


of arrows painted on the pavement. There is no desig- 


.nated RV parking area. 


Directional arrows painted on the pavement would help 
the one-way traffic circulation at this site. The left turn re- 
quired to pass between the two parking lots appears to 
be difficult for long RV units to negotiate. There is no 
designated RV parking area. 


The layout of this se encourages uncontrolie, access 
and egress from the parking lot. There is also potential 
for numerous vehicle-pedestrian conflicts which is com- 
pounded by sight distance limitations. it is recommended 
that the visitor center be eliminated and converted into a 
standard overlook parking area with defined and control- 
led accesses at some future date. The visitor center could 
be relocated to the Craggy Dome area where level 
ground is available for the building and an expanded 
parking area. 


MP 367.5 Craggy Gardens Picnic Ground The stop sign, located on the median island and to the 
left side for approaching traffic, should be placed on the 


right side of the approach road. 

MP 382.0 Folk Art Center it is recommended that the curbed median islands at the 
Parkway junction be removed. 

MP 408.6 Mt Pisgah There is no designated RV parking area. 


Pavement markings on the Parkway consist of yellow centerline striping, white edgeline 
striping (in tunnels only), white stop bars, and white directional arrows. Painted stop bars 
and directional arrows are rarely used to control traffic on the Parkway. Painted stop bars 
should be used in conjunction with all stop signs because they provide an effective means 
of reinforcing the stop condition and identify the preferred location for stopping. Direction- 
al arrows painted on the pavement are recommended where one-way traffic exists or where 


intersection geometrics may be confusing or unusual. 


The use of white edgeline striping is a siandard practice on most major rural and urban 
roads in the U.S. The results of tests by the FHWA indicate that delineation of the outside 
edges of the traveled lanes is highly desirable on 2-lane rural roads which have paved sur- 
faces of at least 20 feet in width. It has been conclusively demonstrated that edgeline 
delineation results in significantly less lateral deviation by the operators of vehicles, reduces 
driver stress, and reduces the accident potential of the roadway.'' There is substantial 


evidence that edgeline markings provide necessary guidance to the motorist, especially 
as visibility decreases due to weather and/or nighttime conditions. '2 


It is recommended that 4-inch-wide, white shoulder stripes be installed over the length of 


the Parkway. It is believed this edgeline striping will be beneficial during periods of fog, 
wet-road conditions, and at night. Edgeline striping is especially needed on the interchange 
ramps where the roadway alignment changes rapidly. 


Centerline striping is an integral part of the traffic control system and provides essential in- 
formation regarding safe passing maneuvers on this 2-lane highway. Warrants used to es- 
tablish no-passing zones are contained in the MUTCD and are based on vehicle speeds 
and minimum passing sight distances. The FHWA revised the warrants for no-passing 
zones to address the current trend towards lower profile vehicles in March of 1984. The 
revisions primarily focused on the methods used to measure passing sight distance. The 
standard heights for the eye of the observer and the object were lowered from 3.75 feet 
to 3.50 feet and from 4.25 feet to 3.50 feet, respectively. The FHWA identified March 1, 
1989, as the date when all public roads were to be in accordance with the revised war- 
rants. 


The centerline striping of the Blue Ridge Parkway was evaluated to determine the ap- 
propriate locations for passing and no-passing zones as a part of this project. A complete 
listing of all no-passing zones is presented in Appendix C of this report. The existing center- 
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line striping on the Parkway was found to be in good condition and easily visible during 


8. Tunnels 


There are 26 tunnels on the Parkway, however, only 4 tunnel-related accidents occurred 
during the study period. Based on this accident history, there appears to be no major traf- 
fic safety problems associated with the tunnels. It is believed this low-accident frequency 
is partially due to the consistent use of signing, striping, and delineation. An inventory of 
each tunnel was conducted to determine its physical characteristics and identify the traf- 
fic controls used at each site. This information is presented in Table 8. 


The road design policy developed by AASHTO recommends minimum vertical clearances 
of 14.5 feet and minimum horizontal clearances of 30 feet for 2-lane tunnels.’ All of the 
Parkway tunnels are 29.5 feet or wider, but 16 tunnels have minimum vertical clearances 
that are less than the AASHTO’s recommended standard. The driving surface in all tun- 
nels on the Parkway is at least 22 feet wide. 


The advance signing for each tunnel consists of a "Tunnel" warning sign (24°x24"), a “Turn 
Lights On" sign (18°x24"), and a plate which identifies the name of the tunnel (24°x36"). 
These signs are correctly placed with the initial warning sign located 500 to 800 feet in ad- 
vance of the tunnel entrance. A "Check Lights" sign (18"x36") is typically provided within 
300 feet of the tunnel’s exit. The only deficiency identified with respect to tunnel signing 
was the use of undersized warning signs. All "Tunnel" warning signs should be 30°x30" in- 
stead of the smaller 24°x24" signs. 


The pavement markings used in the tunnels includes yellow center lines and white 
edgelines. Refiectorized, raised pavement markers are used in addition to the centerline 
and edgeline striping in some tunnels. Since this treatment appears to be very effective, it 
is recommended that amber-colored, raised pavement markers be installed on the center- 


lines to supplement striping in all tunnels. 


A variety of reflectors and painted markings are used on the wails of the Parkway’s tun- 
nels. Field observations suggest that the most effective type of wall identification is the 
3°x24" bar reflector. The bar reflectors currently used in the tunnels have orange and white 
stripes. These reflectors are shown in Plate B. The orange-and-white striped reflectors are 
typically used in conjunction with construction or maintenance acticities. Solid white refiec- 
tors would be more appropriate for use in this case. It is recommended that solid white 
bar reflectors (3"x24") be installed along both walls of each tunnel on the Parkway. 


Raised curbing is used at two tunnel locations on the Parkway, the Twin Tunnels at MP 
344.6 and 344.7. The curbing is located between the outside edge of the driving lane and 
the tunnel wall. This curb should be removed because it presents a potential hazard %s a 


fixed-object. 


BLANK 


Table 8 
Summary of Tunnel Features 
Maximum Minimum Total Pavernent Advance Centerline Shoulder Walll Engeline 

Milepost Name Length Height Height Width With Signing _ Reflectors Reflectors Reflectors _— Striping 

53.1 Brut! Mountain 630" 19° 1" 13° 0" 30.0’ 220° x x x x 
333.4 Lttie Switreriand 547" 19° 8" 143" 30.0’ 23.0’ x x x x 
336.8 Wildacres 249 19" 10° 15'0" 30.4’ 23.0 x . . . . 
3446 Twin Tunnel #1 240° 210° 15° 11" 33.0’ 23.0’ x . . . . 
344.7 Twin Tunnel #2 401" 19° 7" iso 32.0’ 23.0’ x . . . . 
349.0 Rough Rage 245° 216" 15° 11" 30.0’ 23.0’ x . . . . 
364.5 Craggy Pinnacte 176° 19° 9° “3 31.0" 225' x x x 
365.5 Craggy Flats 335° 19'S" 13° 4" 29.75 22.0 x x x x x 
374.4 Tanbark Ridge 746’ 19° 5" 14° 8" 29.8" 225’ x x x x x 
397.1 Grassy Knob 600’ 19° 2" “7 29.5" 225° x x x x x 
309.3 Pire Mountain 1320 ws 4?" 00 244.0 x x x 
400.9 Fernng Knob #1 360’ 19° 6" 14° 5" 30.0’ 23.0’ x x x 
401.3 Ferring Knob #2 310’ 19° 2" 14'0" 30.0’ 23.0" x x 7 
401.5 Ferring Knob #3 230’ 19° 5° 14° 4" 30.0’ 23.0’ x x x 
403.0 Young Pisgah Ridge 400’ 19° 8° 14°3" 30.0’ 27.0’ x x x 
404.0 Fork Mountain 350’ 19° 2" 145" 29.0’ 25.0’ x x x 
406.9 Uttie Pisgah 500’ 19'S" 14°11" 30.5’ 27.0" x x x 
407.3 Buck Spring 462’ 19° 2° 14° 4" 29.5" 25.0’ x x 
410.1 Frying Pan 275° 19° 9° 14° 10" 30.0° 255° x x x 
422.1 Devil's Courthouse 650 19° 0" 13'S" 29.5" 22.5’ x x x x x 
439.7 Pinnacle Ridge 750° 19° 1" 13° 2" 30.0’ 23.0 x x x x x 
458.8 Lickstone Ridge 402’ 18° 1" 11° 10" 29.5" 23.0 x x x x x 
459.3 Bunches Baid 268 18 4" hike 29.5’ 235° x x x x x 
461.2 Big Witch 348° 18° 1" 13° 1° 29.5" 23.5" x x x x x 
465 5 Ritiesnake Mountain 410’ 19° 6" 13'S" 31.0" 22.0’ x x x x x 
466 3 Sherrill Cove 572’ 19° 7" 15° 0 29.5" 22.0’ x x x x x 


* Tunnels under construction; no data availabie. 
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Photo Plate B 


Photograph 1: This curve warning sign and 25 mph sign do not conform with MUTCD. 
A turn warning sign should be used for curves with maximum safe speeds of 30 mph or 
less. The 25 mph advisory speed should be presented on a rectanguilar-shaped sign. Note 
the delamination of the sign face on the lower sign. 


Photograph 2: Refiectorized paint and wall-mounted reflectors used in many tunnels. 
The use of solid, white reflectors (3"x24") is recommended for the walls of Parkway tun- 
nels. 


Photograph 3: Older, timber guiderails along the Parkway are being replaced with new 
steel-backed, timber guardrails. 


Photograph 4: The barricade gates used to temporarily close the Parkway do not con- 
form with the barricade requirements outlined in the MUTCD. 


Photograph 3 Photograph 4 
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9. Guiderails and Guardrails 


Timber guiderails mounted on wood or concrete posts are commonly used throughout 
the Parkway. Many of these older guiderails are mounted low which reduces their effec- 
tiveness. Standard mounting heights for these timber guiderails range from 27 to 33 in- 
with a guardrail of similar design that is reinforced with steel panels attached to the backs 
of horizontal members. The new guardrails on the Parkway have been installed accord- 
ing to accepted standards for placement and mounting height. An example of the new 
guardrail is shown in Plate B. 


10. Tratt Counting Program 


Accurate records of traffic volumes are necessary to evaluate the performance of a road 
system. Currently, only 2 permanent traffic counters on the Blue Ridge Parkway con- 
tinuously record 2-way traffic volumes with supplemental blanket Counts taken annually at 
selected count locations. These counters are located at the north and south ends of the 
Parkway (MP 0.0 and MP 469.0). The NPS operates 56 other traffic counters at various 
locations on the Parkway; however, these counters only provide volumes for vehicles 
entering the road system. There is a definite need to monitor 2-way traffic volumes on the 
Parkway. Therefore, it is recommended that permanent traffic counters be installed at other 
locations to provide useful data about vehicle activity on various sections of the Parkway. 


11. Barricade Gates 


Temporary barricades and gates are used to close sectior's of the Parkway for major main- 
tenance work and to restrict driving during the winter. The design of the gates used on the 
Parkway does not meet MUTCD standards for barricades. The existing gates are made 
of steel piping and equipped with orange and white, reflectorized tape and a black and 
white “Road Closed" sign as shown in Plate B. The advance signing for the barricade gates 
usually consists of a single (24°x24") "Barricade Ahead” warning sign. 


The MUTCD states that a Type Ill barricade shall be used at the points of closure when- 
ever a road is legally closed to the pubiic.' An example of the recommended barricade 
treatment and advance signing for such installations is shown in “igure 12. Note that the 
advance warning signs recommended for this use are 48"x48" ir; size. 
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Chapter VI: Identification and Evaluation Process 
for Specific High-Accident Locations 


A. Site identification Process 


The accident data obtained from the NPS for the period of January 1, 1984 through Decem- 
ber 31, 1987 provided the basis for the high-accident site identification process. The first 
phase of the process included an analysis of the accident records to identify all 0.2-mile- 
long sections of the Parkway that had six or more accidents and an accident rate of at 
least one accident per million vehicles entering. This initial examination produced a total 
of 38 sites which met the criteria for consideration as high-accident locations. 


Each candidate site was visited in an effort to determine the exact location and cause of 
the accidents. The purpose of the site visit was to identify specific locations which should 
be considered for further evaluation. The accidents that were reported in many of the 0.2- 
mile-long segments were totally unrelated and did not indicate any identifiable problems 
in the roadway design. Accidents at other candidate locations actually occurred in adjacent 
parking areas or campgrounds and not at the milepost referenced on the accident form. 
The on-site review enabled the researchers to identify only those locations where the ac- 
cident rate and severity suggested deficiencies with the road design or the informational 
system. 


A meeting was held with NPS personnel and Parkway staff to discuss the findings of the 
accident review and site visit. Based on comments received from the NPS, the initial 38 
sites were reduced to 20 locations for further evaiuation. 


B. Sites Selected for Further Examination 


The 20 high-accident locations on the Blue Ridge Parkway that were selected for further 
investigation are listed in Table 9 and identified on Figure 13. 


C. Site Evaluation Process 


A systematic approach employing historical accident research; physical measurements of 
site conditions; observations of driver characteristics and quality of travel; and subjective 
ratings of the driver’s perception of the site was used in the evaluation of each high-acci- 
dent location. The data collected through these procedures identified the circumstances 
or conditions that make these specific locations on the Parkway more hazardous than 
others. The following narrative describes each activity performed during the data collec- 
tion phase of this project. 
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Figure 13 
Sites Selected for Evaluation 
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Table 9 
Sites Selected for Evaluation 
Number of Accident 
Site Site Accidents Rate 
No. Milepost Description (1984-1987) (ACC/MVE) 
1 1.0-1.2 Curves north of Rockfish Valley Overiook 10 13.61 
2 6.9-7.1 Curve south of Humpback Gap 7 9.52 
3 37.3-37.5 Irish Gap 9 21.02 
4 82.9-82.1 Fallingwater Cascades 8 17.36 
5 85.8- 86.0 Junction State Route 43 at Peaks of Otter 23 28.22 
6 90.7-90.9 Curve north of Bearwaliow Gap 6 13.02 
7 121.0-121.2 Junction U.S. 220 17 6.51 
8  128.0-128.2 Curve north of Metz Run Overlook 6 8.80 
9 199.3-199.5 Junction U.S. 52 10 4.05 
10 199.8-200.0 Junction State Route 778 6 3.97 
11. 205.8- 206.0 Curve north of Pipers Gap 10 7.20 
12 217.1-217.3 Junction State Route 18 12 8.39 
13 286.9 - 287.1 Curve north of Aho Gap 13 10.49 
14 289.2-289.4 Curve north of Raven Rock Overlook 8 6.45 
15 290.9-291.1 Thunder Hill 6 484 
16 291.7-291.9 Junction U.S. 321/221 12 4.72 
17 382.0-382.2 Junction U.S. 70 10 1.43 
18 384.6-384.8 Junction U.S. 74 36 4.75 
19 387.8-388.0 Curve north of U.S. 25 18 3.28 
20 451.0-451.2 Waterrock Knob 6 5.72 


1. Preparation of Collision Diagram 


All accidents recorded duiririg the study period were thoroughly examined and plotted on 
a sketch of each site. The collision diagrams graphically summarize each accident and its 
dents in the field. 


2. Initial Site Visit 


The consultant visited each location to observe the site and to accurately locate all acci- 
dents that occurred within it during the period of study. A review of the site’s accident his- 
tory is often beneficial in the determination of its problems and deficiencies. A subjective 
rating of driver expectancy (the driver's perception of the site) and the presentation of traf- 
fic control devices was also performed to assess the drivability of each site. 


3. Site Survey 


Field technicians utilized survey equipment to measure the physical layout of the site. Data 
gathered during the survey included average road grades, road widths, road alignment, 
Parkway construction plans. Stopping-sight distance and, where applicable, passing-sight 
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distances were determined in the field for all high-accident locations. Ball-bank testing 
(using a safe-curve-speed indicator) was performed, as needed, to verify posted advisory 
speeds for sites with curves. 


4. Site Photography 


Photographs were taken to illustrate specific characteristics or to identify site deficiencies. 
These photographs were used extensively during the preparation of the report. The “on- 
the-ground" photographs were supplemented with aerial photographs of each site. 


5. Identification of Site Features 


This phase of the data collection involved extensive field measurements of site features in- 
Cluding sign locations, pavement markings, location of medians, and other roadside ob- 
jects. Coordination between field measurements and site photography resulted in the 
production of accurate graphics for each location. Measurements of sign sizes were also 
conducted to assess their conformance to MUTCD and NPS standards. 


6. Traffic and Turning-Movement Counts 


All available traffic count data was obtained from the NPS and State Highway Departments. 
A four-hour count of vehicle-turning maneuvers was Conducted to supplement traffic count 
data if a high-accident location included a major intersection. The traffic count data was 
used to determine average daily traffic and to calculate accident rates. 


7. Traffic-Conflicts Studies 


A traffic-conflicts study was conducted for all high-accident sites that included intersec- 
tions. A scientific sample of drivers was selected and observed for major approaches within 
the sites. Tallies of driving violations and conflicts were recorded for each approach. Data 
obtained from these studies produced actual measurements of how motorists perceived 
and responded to physical conditions at each site. This information was very meaningful 
when compared to the consultant’s subjective ratings of drivability at each high-accident 
location. 


8. Vehicle Speed Studies 


Vehicle speeds were determined through spot speed testing with radar equipment. This 
data was needed to determine average travel speeds, to evalute the effectiveness of traf- 
fic controls, and to generally assess the physical characteristics of the site. 


9. Site Deficiencies and Recommendations 


The results of all site-specific traffic tests and the accident analyses were used to identify 


ing recommendations were formulated to address existing problems at each high-acci- 
dent location. 

D. Development of the Hazard Index and the Priority Indices 

The ultimate objective of the site evaluations was to identify improvement projects that will 
reduce accidents or alleviate problems at each of the sites. Since each site satisfied the 
Criteria for consideration as a high-accident location, it is apparent that all sites demand 
some type of action. A procedure based on methods outlined in an FHWA report, entitled 
identification of Hazardous Locations (Report No. FHWA-RD-77-83), was used to develop 
an order for implementing improvements at the high-accident locations. This procedure 
considered the relative hazardousness of the site and the cost of recommended improve- 
ments at each location to determine the order for implementing projects. 


This ranking, known as the priority index, was based on the development of a hazard index 
and a cost factor for each site. The hazard index calculation considered 3 accident in- 
dicators (number of accidents, accident rate, end accident severity) and 3 non-accident 
indicators (sight distance ratio, driver expectancy, and inforamtion system deficiencies). 
A value, ranging from 0 to 100 with 0 representing no hazard and 100 representing the 
most hazardous condition, was assigned to each indicator. The indicator values were then 
weighted and totaled to yield the hazard index. The cost factor represents the improve- 
ment cost per vehicle and is computed by dividing the total cost for the recommended im- 
provements by the number of vehicles entering the location during the service life of the 
improvements. 


The priority index, a weighted average of the hazard index and the cost factor, evaluates 
the relative hazardousness of each site and the cost of the recommended improvements. 
This index was used to rank each site and should be the primary guide for implementing 
improvements at the 20 high-accident locations. A benefit/cost ratio for the recommended 
improvements at the sites was also calcuated for use by the NPS. 


it should be noted that the priority index and the benefit/cost ratio calculations are based 
only on the short-term improvements recommended for each site. Long-term improve- 
ments were not prioritized due to the uncertain costs and time frames involved in each 
recommendation. 


An explanation of each hazard indicator and the forms or tables used to determine the 
D. 


Chapter Vil: Analysis of Individual High-Accident 
Locations 


A. General 

The following narrative contains a discussion of the physical layouts, the operational 
Characteristics, and the accident histories for twenty high-accident locations on the Biue 
studies, was used to identify the cause(s) of the high rate of accidents at each site. Recom- 
mendations were formulated for improvements which will reduce the frequency and/or 
severity of accidents at each site. Most of the recommended improvements involve limited 
construction and are designed to provide direct benefits to the motorists using the exist- 
ing road system. The improvements are generally low-cost items and should be easily im- 
plemented by NPS personnel. Coordination with state and county highway departments 
will be required because some recommendations fall outside NPS jurisdiction. Full im- 
plementation of the recommendations contained in this document will depend upon the 
response and cooperation of these outside agencies. 


B. Individual Site Evaluations 

The evaluation of each high-accident location on the Blue Ridge Parkway contained in the 
following pages consists of: 1) a discussion of existing physical features including road 
grades, signing, and striping; 2) a summary of the site’s accident history with a table sum- 
marizing important accident characteristics and a detailed collision diagram; 3) aerial and 
“on-the-ground” photography of the site to clearly identify physical features or problems; 
4) a list of recommended improvements and approximate costs; 5) a figure identifying all 
recommended improvements; and 6) the calculations of the hazard index. A benefit/cost 
ratio for the improvements at each site has also been provided. 


C. Recommended Site improvements 


The existing signing for each site (shown in black on the figures contained in this chapter) 
is correct in its size, shape, and placement unless otherwise specified. Recommendations 
at each site are dep’cted in red. The recommendations for new signs include MUTCD sign 
for each improvement are approximate and intended for planning purposes only. The im- 
provement costs were estimated, where possible, from recent NPS bid tabulations for 
projects on the Biue Ridge Parkway. 
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SITE 1 
Existing Conditions 


This site consists of a road segment located between Mileposts 1.0 and 1.2 near the north- 
ern terminus of the Blue Ridge Parkway. The site, located southeast of Rockfish Gap near 
Waynesboro, Virginia, is shown on the map at the bottom of this page. Site 1 consists of 
a sweeping, reverse horizontal curve with grades ranging from 1.5% to a maximum of 12%. 
Superelevations in the curves were measured at 11%. The entire site has been striped with 
a double solid yellow centerline which prohibits passing. An asphalt-lined drainage chan- 
nel has been installed along the west side of the roadway. The road surface and center- 
line striping throughout the site is in good condition. The width of the road varies from 21.0 
feet to 22.5 feet in the curves. Existing signing includes a curve warning sign (W1-2) at the 
north end of the site and an "Overlook Ahead" sign near the south end of the site. Average 
daily traffic on this section of the Parkway is estimated to be approximately 600 vehicles. 
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Accident History 


Ten single-vehicie accidents occurred during the study period. Four of the accidents 
produced injuries. Fixed objects were struck in seven cases. One such collision caused a 
vehicle roll-over after the car struck the cut slope. Eight of the accidents happened on dry 
pavement, and six occurred at night. The most common accident consisted of a vehicle 
traveling north (downgrade) and leaving the right side of the roadway in the curve at MP 
1.2. The accident history indicates that excessive vehicle speed and inability of the driver 
to properly identify the curve alignment was most likely the cause of six of the ten acci- 
dents. Figure 1A identifies the locations of the ten accidents at this site. A summary of ac- 


cident characteristics during the study period is presented below. 


ACCIDENT DATA 
SITE 1: MP 1.0- 1.2. ACCIDENT PERIOD 1984 - 1987 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 


7964 1985 19861967 [ Sun. Mon Tues. Wed. Thurs Fri Sat. 
1 1 3 5 2 1 2 1 2 2 


NO. OF ACCIDENTS BY MONTH 


[—~Jan. Feb. Mar. Apr. May June July Aug Sept Oct Nov. Dec. 
1 #7 3 1 2 2 


NO. OF ACCIDENTS BY TIME OF DAY 
123 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 1 1 1 2 1 1 2 


NO. OF ACCIDENTS BY SEVERITY NO. OF ACCIDENTS 
1984 1965 1986 1987 Total INVOLVING 
injury Acc. (No. of injuries) 1) 26) 12) 46) MOTORCYCLES 
Fatality Acc. (No. of Deaths) 0 2 
Property Darnage Only Aoc 1 1 4 6 
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Site Photographs 
Photograph 1: Most accidents reported at this site involve northbound vehicles which 
ran off the road in the curve and struck adjacent trees. 


Photograph 2: A double solid yellow centerline is used to prohibit passing through the 
curve at this site. 


Photograph 3: Northbound visitors have no advance warning of the upcoming curves 
at this site. 


Photograph 4: The cut slope on the inside of the curve limits the drivers view of the 
Parkway’s alignment. 


Photograph 1 


Photograph 3 Photograph 4 
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Recommended improvements 


Motorists find it difficult to identify the road alignment as they approach this site, especial- 
ly at night. The driver's view of the curve is obstructed by the cut siope on the west side 
of the road. Most accidents at *his location were the result of excessive vehicle speed and 
misjudgement of the curve in the Parkway. The vehicles involved in accidents at the site 
typically leave the road in the curve aiid encounter large trees and a steep fill siope. The 
maximum safe speed for these curves was determined to be 35 mph. 


The recommendations presented below address the safety problems and deficiencies at 
this site. 


List of improvements Estimated Cost 


@ install reverse curve warming signs (W1-4, 30°30") on both approaches to 
this ste. The warning signs should be accompanied by 35 mph advisory 


speed plates (W13-1, 18°x18"). Locate these signs as shown in Figure 18. $ 600.00 
@ Removeall vegetation located on the inside of the curve at MP 1.2 that blocks 
the driver's view of the roadway alignment. 1,000.00 


@ install 16 white, flexible delineators along the outside of the curve at MP 1.2. 
Locate the delineators as shown in Figure 1B. Solid white, flexible 
delineators similar to those manufactured by Carsonite are recommended 


because of their high visibility during daylight hours. 800.00 
Total improvement Costs: $ 2,400.00 
Benefit/Cost Ratio: 11.68 


@ NPS should monitor the accident history at this location for a 3-year period 
to determine the effectiveness of the improvements. If a reduction in acci- 
dents is not achieved, NPS should consider using chevron warning signs 
along the outside of the curve. 


Hazard index Caiculation Form 


~ Date 

ndrcator Valve Vaive Weight Hi's 

Number of Accidents 25 seco/y 400 x 0.164 . 6 56 
Accident Rate 13.61 acc/MVE 100.0 x 0.225 - 22.50 
Accident Severity 11,340 dollars 65.0 x 0.191 - 12.42 
Sight Distance Ratic So (wt avg) 68.0 x 0.074 - 6.51 
Oriver Expectancy 367) —s (wt. avg.) 612 x 0.149 - 9.12 
information System Deficiencies 367 = (wt. avg.) 61.2 x 0.115 - 7.04 
Hazard index 64.15 

Cost of Recommended improvements. $ 2,400.00 

Cost Factor: 98 


Priority index = (Hazard index x .75) + (Cost Factor x 25) 
(64.15 x .75) + (Bx 25) = 72.61 


| Figure 1B 
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SITE 2. 


Existing Conditions 


Site 2 is bounded by Mileposts 6.9 and 7.1 and is located between the northern terminus 
of the Parkway and the NPS facilities at Humpback Rocks. The location of the site is shown 
on the map following this narrative. The site includes a long “broken-back" curve. A large 
vertical rock cut slope exists adjacent to the roadway. An 18" high, wooden guiderail has 
been installed along the west side of the road through much of the site. Grades in this 0.2 
mile section of the Parkway are typically 6 to 7% and the curve has a superelevation 
measured at 10.3%. The width of the Parkway in this site ranges from 21.0 to 22.5 feet. 
The road has been striped with a double solid yellow centerline through the curve and a 
Curve warning sign (W1-2) with a 35 mph advisory speed plate (W13-1) has been installed 
at the southern end of the site. The condition of the pavement surface and the centerline 
striping is generally good. The traffic volume at the site is estimated to be 600 vehicles per 
day. 
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Accident History 

Seven accidents occurred at this site during the four-year study period. The locations and 
pertinent data for each accident are presented in Figure 2A. Five accidents at this site in- 
volved single vehicles, including three motorcycle accidents. One of the two multi-vehi cle 
accidents occurred as vehicles sideswiped each other while traveling in opposite direc- 
tions on the Parkway. The other multi-vehicle accident was a head-on collision which 
produced four injuries. A total of five injury accidents occurred at this location which in- 
jured a total of nine people. The other injury accidents were fixed-object collisions with the 
vertical rock cut slope or the guiderail located at the site. Five of the accidents happened 
during clear days on dry pavement. One accident was caused by icy road conditions and 
one accident occurred during foggy weather. Characteristics of the seven accidents 
recorded at this site are summarized below. 


ACCIDENT DATA 
SITE 2: MP 6.9 - 7.1 ACCIDENT PERIOD 1984 - 1987 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 


1984 1985 1986 1987| [ Sun. Mon. Tues. Wed. ‘Thurs. Fri Sat. 
2 2 2 1 2 1 1 2 1 


NO. OF ACCIDENTS BY MONTH 


Jan. Feb. Mar. Apr. May June July Aug Sept. Oct. Nov. Dec. 
2 a #4 4 1 #4 


NO. OF ACCIDENTS BY TIME OF DAY 
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 1 1 1 1 1 1 


Driving Speed Way Passing Backing Turning Other 
3 2 2 
NO. OF ACCIDENTS BY SEVERITY NO. OF ACCIDENTS 
1984 1985 1986 1987 Total INVOLVING 
injury Acc. (No. of Injuries) 1 (1) 1 (2) 2 (2) 1 (4) 5 (9) MOTORCYCLES 


Fatality Acc. (No. of Deaths) 0 a 
Property Darnage Only Acc. 1 1 2 


~ [MP. 6.9 to 7.1 4 
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Site Photographs 


Photograph 1: There is no advance signing on the north approach to this curve. A low, 
wooden guiderail is located on the outside of the curve. 


Photograph 2: The terminal section of the quiderail is located in the curve and constitutes 
a fixed-object hazard to motorists. Note the “volunteer pullout" adjacent to the end of the 
guiderail. 


Photograph 3: Advance signing for this curve consists only of a non-standard "35 mph" 
warning sign located on the south approach. 


Photograph 4: The vertical rock cut slope on the inside of the curve limits sight distance 
at this location. 


Photograph 1 Photograph 2 


Photograph 3 Photograph 4 
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Recommended Improvements 


The existing signing of the curve at this site does not conform to the Manual on Uniform 
Traffic Control Devices (MUTCD). Proper advance warning signs should be used to iden- 
tify the conditions ahead. The maximum safe speed for the curve was determined to be 
35 mph. Proper signing for these conditions would consist of curve warning signs with 35 
mph advisory speed plates placed well in advance of the curve. Another problem has been 
created at this site by the presence of two “volunteer puliouts" at the south end of the curve. 
These pullouts are caused by visitors who stop and photograph the view from the rock 
outcrop. These “volunteer pullouts” are undesirable because of the potential for vehicle 
conflicts created by motorists stopping in this curve section. 
The following recommendations address the safety deficiencies at this site: 

List of Improvements Estimated Cost 
@ Remove the 35 mph sign located on the south side of this site. $ 100.00 


@ install curve warning signs (W1-2, 30°x30") along with 35 mph advisory 
speed plates (W13-1, 18°x18") on both approaches to this curve. Place these 
warning signs 500 feet from the beginning of the curve on both approaches. 600.00 


@ Extend the guiderail 600 feet to the south of where the existing guiderail ends 
to eliminate the volunteer pullouts. The entire guiderail should be equipped 
with 3° white reflectors mounted on the face of the guiderail spaced at 50- 


foot intervals. _18,000.00 
Total improvement Costs: $18,700.00 
Benefii /Cost Ratio: 1.72 
@ Long-Term improvement: Replace the guiderail with a new ‘steel-backed, 
wooden guardrail. 
Hazard Index Caiculation Form 
Site 2: ___MP6.9-7.1, Curve south of Humpback Gap 
: : ~~ Bata indicator Pana 
Indicator Value Value Weight Hi's 
Number of Accidents 1.75  acc/yr 350 x 0.164 = 5.74 
Accident Rate 9.52  acc/MVE 970 x 0.225 = 21.83 
Accident Severity 14,457 dollars 740 x 0.191 . 14.13 
Sight Distance Ratio 97 = (wh. avg.) 350 .%« 0.074 . 259 
Driver Expectancy 433 (wt. avg) 72.2 x 0.149 = 10.76 
information System Deficiencies 5.67 (wt. avg.) 94.5 x 0.115 = 10.87 
Hazard index: 65.92 
Cost of Recommended improvements: $18,700.00 
Cast Factor: 66 
Priority index = (Hazard index x .75) + (Cost Factor x .25) 
(65.92 x .75) + (66 x .25) = 65.94 
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SITE 3 
Existing Conditions 


This site consists of a three-way, at-grade crossing formed by the intersection of the 
Parkway and Virginia Secondary Highway 605 at Irish Gap. The site (shown in the map ai 
the bottom of this page) is located between Mileposts 37.3 and 37.5. The site includes a 
reverse Curve and an overpass structure for the Secondary Route. Measured grades on 
the Parkway ranged from 6 to 7.3% with 10 to 11% superelevations in the curves. The typi- 
cal widths of the road surface at this location vary from 21.0 feet to 23.0 feet in the curve 
near the intersection. Curve warning signs with 30 mph adv'*"y speed plates (W1-2/W13- 
1) are located both north and south of the crossing. Centerivie striping prohibits pass’1g 
through the site. A stop sign controls approach traffic on the Secondary Route. Existing 
conditions and signing are shown in Figure 3B. 
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Accident History 


All nine accidents that occurred at this site involved northbound vehicles which had trouble 
negotiating the curve. The vehicles involved in seven of the incidents left the road and col- 
lided with fixed-objects, usually the cut slope, on the outside of the curve. Four of the ac- 
cidents at this location resulted in injuries to six people. Only one accident occurred in the 
rain with the rest happening when conditions were clear and dry. Five of the nine accidents 
took place during daylight hours. Motorcycles were involved in three of the accidents 
reported at Site 3. Excessive vehicle speed was a contributing factor in the majorit; of the 
accidents. Figure 3A depicts the locations of all accidents that occurred during the study 
period at this location. A composite summary of all accidents during the study perivod is 
shown in the following table. 


ACCIDENT DATA 
SITE 3: MP 37.3 - 37.5 ACCIDENT PERIOD 1964 - 1967 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 
1964 1985 1986 1987 Sun. Mon ‘Tues. Wed. ‘Thurs. Fr Sat 


1 1 5 2 3 2 3 1 


NO. OF ACCIDENTS BY MONTH 
Jan. Feb. Mar. Apr. May June July Aug Sept Oct Nov. Dec 
1 1 2 2 1 1 1 


NO. OF ACCISENTS SY TIME OF DAY 
123 45 6 7 8 9 W 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 1 1 1 7 1 1 1 1 


NO. OF ACCIDENTS NO. OF ACCIDENTS NO. OF ACCIDENTS 
BY LIGHT CONDITIONS BY ROAD CONDITIONS BY WEATHER CONDITIONS 
‘Daylight Dark  ODewn Dusk Wet Snow koe Other |[ Gear fun Snow Fog 


5 2 2 8 1 8 1 


NO. OF ACCIDENTS BY ACCIDENT TYPE 
Angie Fear End Fixed. Obj Ped/Bike Animal Sideswipe Non-Col. Headon Backig  Olher 


7 2 


NO. OF ACCIDENTS BY POSSIBLE VIOLATION 


No Ap. Acohol/ ss Reciiess ~ Right-of improper improper improper 
Violation Crugs Driving Speed Way Passing Backing Turning Other 
2 i 6 


NO. OF ACCIDENTS BY SEVERITY NO. OF ACCIDENTS 
: 1964 1985 1966 1987 “Total INVOLVING 
injury Acc (No. of injuries) 1 (1) 1 (1) 18) 1()) 4 © MOTORCYCLES 
Fatality Acc. No. of Deaths) 0 3 
Property Darnage Only Acc. 4 1 5 
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Site Photographs 
Photograph 1: Vegetation growing on the inside of the curve limits the view of the road 
for motorists entering the Parkway at Irish Gap. 


Photograph 2: The access road at this site is controlled by a stop sign. A barricade gate 
is used to prohibit access to the Parkway during periods of snowy or icy-road conditions. 


Photograph 3: Many of the accidents at this site were collisions with fixed-objects as 
vehicies left the Parkway in the curve north of the intersection. 


Photograph 4: A 30°x30" curve warning sign with a 30 mph advisory speed plate are 
used on both approaches to this site. 
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Photograph 3 
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Recommended Improvements 


Although there are warning signs on the approaches to this site. motorists still have dif- 
ficulty negotiating the curve. A vehicle speed study conducted at this site indicated that 
the average speed is 37 mph, while the maximum safe speed for this curve was deter- 
mined to be 30 mph. Trees and brush on the inside of the curve also limit sight distance 


for approaching traffic. 
The recommendations listed below address the safety problems and deficiencies at this 
Site: 

List of Improvements Estimated Cost 


@ Replace the curve warning sign on the north approach with a turn warning 
sign (W1-1, 30°x30"). The turn warming sign is appropriate for curves with 
maximum safe speeds of 30 mph and less. $ 200.00 


@ Thecurrent warming sign south of the site is not producing the desired reduc- 
tion in vehicle speeds. Replace the curve warning sign on the south ap- 
proach with an oversized turn warning sign (W1-1, 36"x36"). Replace the 
existing 30 mph advisory speed plate (18"x18") with a similar sign that is 
24x24" in size. 500.00 


@ Install 22 white bi-directional flexible delineators along the outside of the 
curve and space them as shown in Figure 3B. Solid white, flexible delineators 


are recommended because of their high visibility during daylight hours. 1,100.00 
@ Remove all trees and shrubs on the inside of this curve that limit the driver's 
view of the roadway alignment. 3,000.00 
@ Relocate the “No Commercial Vehicles” sign to a position adjacent to the 
barricade gate. 200.00 
@ Replace the existing 24" x24" “Barricade Ahead" warning sign with a 48"x48" 
warning sign. 200.00 
@ Install a painted stop bar on the pavement adjacent to the stop sign at this 
intersection. 200.00 
Total improvement Costs: $ 5,400.00 
Benefit/Cost Ratio: 3.72 


® NPS should monitor the accident history at this site for a 3-year period to 
determine the effectiveness of the improvements. If a reduction in accidents 
is not achieved, the NPS should consider the use of chevron warning signs 
along the outside of the curve. 
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Hazard index Calculation Form 
Site 3: __MP37.3-375, lish 
"Data indicator “Pattal 
indicator Value Value Weight HI's 
Number of Accidents 225 scclyr 380 x 0.164 6.23 
Accident Rate 21.01 acc/MVE 100.0 x 0.225 22.50 
Accident Severity 12,400 dollars 6.0 x 0.191 13.18 
Sight Distance Ratio $2 (wt. avg.) 39.0 x 0.074 2.80 
Driver Expectancy 1.5 (wt. avg) 2.0 x. 0.149 3.73 
information System Deficiencies 20 {wt.avg) 333 x 0.115 3.83 
Hazard index: 52.36 
Cost of Recommended improvements: $5,400.00 
Cost Factor: 82 


Priority Index = (Hazard index x .75) + (Cost Factor x .25) 
(52.36 x .75) + (62x .25) = $0.77 
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SITE 4 
Existing Conditions 


Site 4 (shown on the following map) consists of a set of curves located between Miieposts 
82.9 and 83.1 some three miles north of the Peaks of Otter. The parking area for the Fal- 
lingwater Cascades loop trail is located within the site. The grades on this section of road 
were measured at 4% with superelevations in the curve near the accesses to the parking 
area ranging from 10.5% to 12.3%. Road widths in the site vary from 21.0 to 24.0 feet. The 
entire site has been marked with a double solid yellow centerline to prohibit passing. A 
reverse Curve sign with a 30 mph advisory speed plate has been installed north of the park- 
ing area. Yield signs control traffic leaving the parking area. The condition of the pavement 
and all signs and markings is good. 
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Accident History 
Eight accidents occurred at this location during the four-year study period. All accidents 
at this site are shown in Figure 4A. Two distinct types of accidents, animal/vehicie collisions 
and run-off-the-road incidents by motorcycles, took place at this site. Four accidents at 
dents occurred as southbound motorcyclists lost control and left the road in the curve. 
These incidents happened on clear days and on dry pavement. Excess/ve vehicle speed 
contributed to all of the motorcycle accidents. Two such accidents produced injuries to 
the operator. The remainder were property-damage-only accidents. The characteristics of 
all study period accidents are summarized below. 


ACCIDENT DATA 
SITE 4: MP 82.9 - 83.1 ACCIDENT PERIOD 1984 - 1987 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 
1984 1985 1986 1987 | Sun. Mon. ‘Tues. Wed. Thurs. Fr Sat. 
4 3 1 1 2 1 3 1 
NO. OF ACCIDENTS BY MONTH 


Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
1 2 1 2 1 1 


NO. OF ACCIDENTS BY TIME OF DAY 
123 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 1 1 2 2 1 


NO. OF ACCIDENTS NO. OF ACCIDENTS NO. OF ACCIDENTS 
[Daylight Dark Dawn Ousk|[ Ory Wet Snow ice Other |[ Clear Rain Snow Fog 


4 2 1 1 4 4 4 4 


NO. OF ACCIDENTS BY ACCIDENT TYPE 


4 4 


NO. OF ACCIDENTS BY POSSIBLE VIOLATION 


No Ap. Micohol/ = «sacle ~ Rightof improper improper‘ improper 
Molation Drugs Driving Speed Way Passing Backing Turning Other 
4 4 


NO. OF ACCIDENTS BY SEVERITY NO. OF ACCIDENTS 
1984 1985 1966 1967 “Total INVOLVING 
Injury Acc. (No. of injuries) 1 (1) 1 (1) 2 (2) MOTORCYCLES 
Fatality Aoc. (No. of Deaths) 0 4 
Property Damage Onty Acc. 3 2 1 6 
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Site Photographs 


Photograph 1: The reverse curve warning sign and 30 mph advisory speed plate located 
on the north approach are the only warning signs that exist at the site. 


Photograph 2: The accesses to the Fallingwater Cascades Parking Area are located in 
che midst of a sharp curve in the Parkway’s alignment. 


Photograph 3: The run-off-the-road accidents at this site generally involve southbound 
motorists that leave the road and strike the cut slope located just south of the accesses 
to the parking area. 


Photograph 4: The view of the Parkway’s alignment for northbound motorists is 
obscured by trees growing on the inside of the curve. 


Photograph 1 Photograph 2 


Photograph 4 
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Recommended improvements 


The sharp curve at this site has not been adequately signed to warn motorists of the con- 
ditions ahead. The trees on the inside of the curve also make it difficult to identify the 
change in alignment at this site. The results of a vehicle speed study conducted at this 
location indicated that the average speed is 35 mph while the maximum safe speed for the 
curve was determined to be 25 mph. Loose gravel along the outside edge of the curve 
may have been a factor in some of the accidents involving motorcycles. 


The recommendations presented below address the safety problems at this site: 


List of Improvements Estimated Cost 
@ Remove the existing reverse curve sign located on the north approach to 
this site. $ 100.00 


@ Install “Sharp Curve" warming signs (W1-5A, 36°x36") approximately 300 feet 
from the curve on both approaches. Mount speed plates (W13-1, 18°x18") 
below the curve warming signs to advise a speed of 25 mph. 800.00 


@ install 18 white bi-directional flexible delineators in the curve as shown in 
Figure 48. Solid white, flexible delineators similar to those manufactured by 
Carsonite are recommended because of their high visibility during daylight 


hours. 900.00 
@ Remove the trees on the inside of the curve that obscure the motorist's view 

of the road alignment. 5,000.00 
@ Relocate the “Overlook Ahead" sign on the south approech to 750 feet south 

of the parking area. 300.00 
@ install an “Overlook Ahead" sign 800 feet north of the Fallingwater Cascades 

parking area. 200.00 


@ Remove the loose gravel from the pavement and immediate shoulder area 
inthe curve at this site. if a drop-off adjacent to the pavement edge is created, 


the shoulder should be re-established to grade. 200.00 

@ Replace the 24°24°x24" yield signs with 30°x30°xG0" yield signs. 600.00 
Total improvement Costs: $ 8,100.00 

Benefit/Cost Ratio: 1.55 


@ NPS should monitor the accident history at this location for a 3-year period 
to determine the effectiveness of the improvements. If a reduction in acci- 
dents is not achieved, NPS should consider the use of directional arrows or 
chevron warning signs on the outside of the curve. 
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Hazard index Calculation Form 
Site 4 MP 82.9 - 83.1 at Area 
Data Indicator 
indicator Value Vaive 
Number of Accidents 20 accly 37.0 x 
Accident Rate 17.36 acc/MVE 100.0 x 
Accident Severity 7,100 dollars 54.0 x 
Sight Distance Rativ 108 (wt. avg.) 28.0 x 
Driver Expectancy 45 (wi. avg.) 750 8 x 
intormation System Deficiencies 55 (wt. avg.) 91.7 x 
Hazard index: 
Cost of Recommended »nprovements: 
Cost Factor: 


Priority index = (Hazard index x .75{ + (Cost Factor x .25) 
(62.68 x .75) + (78 x .25) = 66.51 
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SITE 5 
Existing Conditions 


This site consists of the three-way, at-grade intersection formed by the junction of the 
Parkway and Virginia Primary Highway 43 at the Peaks of Oiter. This area is one of the 
primary recreational, camping, and picnic areas along the northern portion of the Parkway. 
This site is located within a reduced speed zone with a posted speed limit of 35 mph for 
both north and southbound traffic. The site is located at Milepost 86.0 and is shown on 
the map below. The traffic on the Parkway is divided by a turf median that is broken in 
several locations to allow motorists to access the Peaks of Otter Visitor Center, a gas sta- 
tion/gift shop, and Primary Route 43. Striping through the site delineates two travel lanes 
for each direction to accommodate necessary traffic movements. Thirty-seven signs have 
been installed at this intersection to provide guidance and information to visitors. All exist- 
ing conditions and signing are shown in Figure 5B. The figure also presents the results of 
the turning movement count conducted at the intersection of the Parkwey and State Route 
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Accident History 


The Parkway junction with Primary Route 43 at the Peaks of Otter was the scene of twen- 
tributed throughout the site and are shown in Figure 5A. Six accidents were partially caused 
by confusion on the part of the driver as to the layout of the intersection. One case involv- 
ing driver confusion resulted in a head-on collision when a southbound motorist mistaken- 
iy drove down the northbound side of the median island. The majority of the accidents 
taok place during the day when conditions were clear and dry. Only three of the twenty- 
three reported accidents resulted in injuries to the vehicle’s occupants. The composite 
characteristics of the twenty-three accidents reported at Site 5 during the study period are 


shown below. 
ACCIDENT DATA 
SITE 5: _MP 85.8 - 86.0 ACCIDENT PERIOD 1984 - 1987 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 


(1984 1985 1966 1967 [ Sun... Mon. ‘Tues. Wed. Thurs. ri Sat. 
3 6 6 8 7 2 3 6 1 1 3 


NO. OF ACCIDENTS BY MONTH 
1 2 1 4 4 1 1 1 7 1 


NO. OF ACCIDENTS BY TIME OF DAY 
1 23 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 1 1 113 13 3 «1 8 1 1 1 1 


NO. OF ACCIDENTS NO. OF ACCIDENTS NO. OF ACCIDENTS 
BY LIGHT CONDITIONS BY ROAD CONDITIONS BY WEATHER CONDITIONS 
(Daylight “Sark Dawn Dusk |[ Dry Wet Snow toe Other || Clear ain Snow Fog 
18 7 1 20 2 1 21 2 


NO. OF ACCIDENTS BY ACCIDENT TYPE 
' Animal ‘Sideswipe Non-Col. Headon Backing Other 
1 1 7 5 4 1 3 1 


NO. OF ACCIDENTS BY POSSIBLE VIOLATION 
No Ap. -—- Alcohol/,—Ss«dReckdlees Rightot ~~ improper improper __ improper 
Violation Drugs Driving Speed Way Passing Backing Tuming Other 


1904 1 1906 =| «(1067 ~=«|~SCtom ~—SCS INVOLVING 
Acc. (No. of injuries) 2 (3) 1 (1) 3 (4) MOTORCYCLES 
Fatality Acc. (No. of Deaths) 0 ; 
Property Damage Only Acc. 3 6 4 7 20 
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Site Photographs 


Photograph 1: The Parkway changes from a two-lane roac to a divided four-lane high- 
way in this site. A “Keep Right" sign is located on the end of the median to warn motorists 


of this change. 


Photograph 2: Trees and shrubs on the median are sight distance obstructions during 
summer months. Note that the Parkway has two northbound and two southbound lanes 
in this location, but no lane-use signs or pavement markings are used to identify desired 
traffic movements. 


Photograph 3: This photograph shows the intersection of the Parkway and State Route 
43. The access road to the camp store parking lot is in the foreground. 


Photograph 4: The multiple access points to the Visitor Center and gas station com- 
bined with the wide median produces a confusing geometric layout for this intersection. 


Photograph 2 


Photograph 3 Photograph 4 
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Recommended Improvements 


The junction of Virginia Primary Route 43 at the Peaks of Otter is confusing to many 
Parkway visitors. A vehicle conflict study conducted at this location indicated that 17% of 
all vehicles that enter this site are confused by its signing or layout. The divided road and 
tunities for visitors to make driving errors. This site should be modified to simplify the in- 
The recommended improvements below address the safety problems at this site: 

List of improvements Estimated Cost 
@ Remove the trees and shrubs from the turf median islands. $ 2,000.00 


@ Remove the paved gaps in the turf median located north and south of the 
main intersections with Route 43. Remove the asphalt paving and replace it 


with turf. : 8,000.00 


@ Eliminate the north and south access points to the visitor center and gas 
station. Modify the geometrics of the parking area in the vicinity of the gas 
station to provide adequate traffic circulation around the fueling area as 
shown in Figure 5C. 100,000.00 


@ Restripe the Parkway approaches to this intersection to provide a single 
through/right lane and a left turn lane. Use painted arrows on the pavement 


to identify the desired lane usage. 2,000.00 

@ Revise the signing at this intersection as shown on Figure 5C. 3,000.00 
Total Improvement Costs: $115,000.00 

Benefit/Cost Ratio: 0.68 


@ Long-Term improvement: Consideration should be given to relocating the 
visitor center, gas station, and amphitheater to the east side of the Parkway. 
One possible site for the development would be the wooded knoll southeast 
of the intersection. The primary access to a new development would be from 
Route 43. The consolidation of facilities would eliminate pedestrian and 
vehicle conflicts at the intersection. This facility relocation would allow for a 


standard “T" intersection on the Parkway. Pedestrian underpasses should 
be utilized where necessary. 


Hazard index Calculation Form 
Site 5: MP - Peaks of 
Data indicator Parval 
indicator Vaive Value Weight Hi's 
Number of Accidents 575 ecciy 61.0 x 0.164 = 10.00 
Accident Rate 28.22 acc/MVE 100.0 x 9.225 = 22.50 
Accident Severity 7,478 dollars 55.0 x 0.191 = 10.51 
Sight Distance Ratio 125 (wt avg.) 18.0 x 0.074 = 1.33 
Driver Expectancy 567 = (wi. avg.) 94.5 x 0.149 = 14.08 
information System Deficiencies 533 (wt. avg.) 88.8 x 0.115 = 10.21 
Hazard index: 68.63 
Cost of Recommended improvements: $115,000.00 
Cost Factor: 10 


Priority index = (Hazard index x .75) + (Cost Factor x .25) 
(68.63 x .75) + (10 x .25) = 53.97 
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SITE 6 
Existing Conditions 


This site Consists of a set of curves located between Mileposts 90.7 and 90.9 just north of 
the interchange providing access to Virginia Primary Highway 43/Secondary Highway 695 
at Bearwallow Gap. The site’s location (approximately 5 miles south of the Peaks of Otter) 
is shown below. The width of the Parkway varies from 20.0 feet to 24.0 feet within the site. 
Grades were measured at between 4.6 and 6.5%. The entire site has been marked with a 
double solid yellow centerline to prohibit passing. A curve warning sign with 2 35 mph ad- 
visory speed plate (W1-2/W13-1) has been placed near the south end of the site for 
northbound motorists. The overall condition of the site’s pavement surface, signing, and 
markings is good. The traffic volume on this section of the Parkway is estimated to be 380 
vehicles per day. 
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Accident History 


Six accidents occurred at this location during the four-year study period. Figure 6A 
presents the collision diagram for all accidents at this site. Three of these accidents in- 
volved northbound motorcycles that left the road in the curve. Two such accidents resulted 
in injuries to the operator of the motorcycle. There were two multi-vehicie incidents. One 
of the multi-vehicie accidents at this location occurred when two vehicles sideswiped each 
other as they met, and the other was a head-on collision in the curve. The head-on col- 
lision Caused injuries to four people. One accident at this site was the result of a collision 
with a deer. Ail of the accidents at Site 6 happened when the weather was clear and the 
pavement was dry. Only two of the six accidents reported at this location occurred at night. 
A summary of all accident characteristics is presented below. 


ACCIDENT DATA 


SITE 6: _MP 90.7 - 90.9 ACCIDENT PERIOD 1984 - 1987 


NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 
[1984 1985 1966 1967 Sun. Mon. Tues. Wed. ‘Thurs. Fn. Sat. 
2 3 1 2 2 1 1 


NO. OF ACCIDENTS BY MONTH 
1 1 1 2 1 


NO. OF ACCIDENTS BY TIME OF DAY 
1 23 4 5 6 7 8 9 10 14 12 13 14 15 16 17 18 19 20 21 22 23 24 


1 


1 


NO. OF ACCIDENTS 
BY LIGHT CONDITIONS 


NO. OF ACCIDENTS 
BY ROAD CONDITIONS 


‘Gaylight Dark Dawn Dusk 


“Cry Wet Snow co Other | 


NO. OF ACCIDENTS 


"Geer Rain Snow Fog 


4 


NO. OF ACCIDENTS BY ACCIDENT TYPE 
Angie ‘Fear End Fixed. Obj). Ped/aike -nimal Sideswipe Non-Gol. Headon  Gacking Other 
1 


1 1 2 1 
NO. OF ACCIDENTS BY POSSIBi.E VIOLATION 


No Ap. Nicohol/ =“ Reckdess ‘Fightof ~—-—inproper_ improper improper 
Violation Druge Orting Speed Way Passing Racking Turning Other 
1 1 2 2 
NO. OF ACCIDENTS BY SEVERITY NO. OF ACCIDENTS 
1904 | (1005 ~=«|~«(6eee ~=«|«~=C«éwt@e?S«d|~SCota INVOLVING 

Injury Acc. (No. of injuries) 14) 2 2) 3 (¢) MOTORCYCLES 
Fatality Acc. (No. of Deaths) S) 
Property Darnage Only Acc. 1 1 1 3 . 


ee ee ere. MP. 90.7 to 90.9 | 
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Site Photographs 
Photograph 1: The curve warning sign and 30 mph advisory speed plate located on the 
south approach are the only warning signs used at the site. 


Photograph 2: The vertical rock cut slope adjacent to the Parkway limits sight distance 
in the sharp curve. 


Photograph 3: The shoulder of the Parkway is heavily worn on the outside of the curve 
even though the road has been widened to 24 feet. 


Photograph 4: This view from the north approach shows the steep fill slope located on 
the east side of the Parkway. 


Photograph 1 Photograph 2 


Photograph 3 Photograph 4 
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Recommended Improvements 


The curve north of Bearwaliow Gap has a curve warning sign and a 35 mph advisory speed 
plate for the northbound traffic. It was determined that the maximum safe speed for this 
curve is 30 mph through the use of a balibank indicator. Sight distance at this location is 
limited by the vertical rock cut slope on the inside of the curve. The typical accident invol- 
ves a northbound vehicle leaving the road in the curve. A steep fill slope on the outside of 
the curve compounds the severity of these run-off-the-road accidents. 


The recommended improvements presented below address the safety problems at this 


site: 
List of improvements Estimated Cost 
@ Remove the existing curve warming sign and the 35 mph advisory speed 
plate. $ 100.00 


@ Install a turn warning sign (W1-1, 30°x30") and a 30 mph advisory speed 
plate (W13-1, 18°x18") on both approaches to this curve. Locate the signs 
as shown in Figure 68. 600.00 


@ install 14 white bi-directional fiexible delineators along the outside of the 
curve as shown in Figure 68. Solid white, flexible delineators similar to those 
manufactured by Carsonite are recommended because of their high visibility 


during daylight hours. 700.00 

@ Install 750 feet of wooden guideraill (steel-backed) along the outside of the 
curve as shown in Figure 6B. 24,000.00 
Total improvement Costs: $25,400.00 
Benefit/Cost Ratio: 1.02 


@ NPS should monitor the accident history at this location for a 3-year period 
to determine the effectiveness of the improvements. If a reduction in acci- 
dents is not achieved, NPS should consider the use of directional arrows or 
chevrons on the outside of the curve. 


Hazard index Caiculation Form 
Site 6: __MP 90.7 - 90.9, Curve north of Bearwaliow Gap 
Data indicator Partial — 
__ indicator Value _Vaive_____ Weight _ Hi's 
Number of Accidents 15 eccy 33.0 x 0.164 = 5.41 
Accidem Rate 13.02  acc/MVE 100.0 x 0.225 = 22.50 
Accidem Severity 11,116 dollars 64.0 x 0.191 = 12.22 
Sight Distance Ratio 54 = (wit. avg.) 76.0 x 0.074 = §.62 
Oriver Expectancy 467 (wi. avg.) 778 x 0.149 = 11.59 
information System Deficiencies 55 (wt.avg) 9.7 x 0115 = 1055 
Hazard index: 67.89 
Cost of Recommended improvements: $25,400.00 
Cost Factor: 26 
Priority index = (Hazard index x .75) + (Cost Factor x .25) 
(67.89 x .75) + (26 x .25) = 57.42 
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SITE 7 
Existing Conditions 


This site consists of a two-quadrant interchange near Parkway Milepost 121.0 on the out- 
skirts of Roanoke, Virginia. The intersections contained in this site are formed by access 
ramps from the Parkway to U.S. Highway 220. The site also includes an overpass that 
spans U.S. 220. The general location of this site is shown in the following figure. The ac- 
cess configuration has formed “T" intersections both north and south of the overpass. 
Measured grades on the Parkway were between 3.6% and 5.4% for the main road and 5% 
and 12% for the north and south ramps, respectively. Centerline striping prohibits pass- 
ing through the site and on the access ramps. Access to the Parkway is controlled by stop 
signs. Yield or stop signs are used at the ramp junctions with U.S. 220. All existing sign- 
ing and conditions are shown on Figure 7B. The figure also presents the results of turn- 
ing movement counts conducted at the north and south access ramps to U.S. 220. 
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Accident History 


Atotal of seventeen accidents occurred during the study period at the Parkway interchange 
with U.S. 220. The location of each accident is presented in Figure 7A. Thirteen accidents 
involved single vehicles, and the remainder were multi-vehicle collisions. Vehicles impacted 
the barricade across the Parkway just south of the site on two separate occasions. Two 
accidents occurred on the south exit ramp, while ten were reported on the north exit ramp. 
The largest cluster of accidents was located in the curve on the north ramp. All accidents 
at this ramp location were caused by excessive speed as vehicles traveled through the 
curve. Only four accidents resulted in injuries. Sixteen accidents happened under clear 
and dry weather and road conditions. Eleven of the seventeen accidents occurred at night. 
The following summary identifies important characteristics of all accidents that occurred 


at Site 7 during the study period. 
ACCIDENT DATA 
SITE 7: _MP 121.0- 121.2 ACCIDENT PERIOD 1984 - 1987 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 


1964 1985 1986 19067 ~ Sun. Mon. ‘Tues. Wed. Thurs. Fr. Sat. 
3 2 4 8B 1 4 2 3 2 3 2 


NO. OF ACCIDENTS BY MONTH 
1 1 3 3 2 2 1 1 2 1 


NO. OF ACCIDENTS BY TIME OF DAY 
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
2 1 1 2 1 3 2 1 1 1 


NO. OF ACCIDENTS NO. OF ACCIDENTS NO. OF ACCIDENTS 
BY LIGHT CONDITIONS BYROAD CONDITIONS —_ BY WEATHER CONDITIONS 
“Dark Dawn Bush Wet Snow oe Other “Fain Snow Fog 


6 11 16 1 16 1 


NO. OF ACCIDENTS BY ACCIDENT TYPE 


1 9 1 1 3 1 1 


NO. OF ACCIDENTS BY POSSIBLE VIOLATION 


No Ap. -—- icohol/-—s«dReckless “Rightof improper improper improper 
Violation Drugs Driving Speed Way Passing Backing Tuning Other 
i 3 3 9 i 


NO. OF ACCIDENTS BY SEVERITY NO. OF ACCIDENTS 
1984 1985 1986 =<] ~«1e87 "Total INVOLVING 
injury Acc. (No. of injuries) 1 (1) 1 (1) 18) 1 (1) 46) MOTORCYCLES 
Fatality Acc. (No. of Deaths) 0 3 
Property Damage Only Acc. 2 1 3 7 13 


100 
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Site Photographs 


Photograph 1: The hinge posts for the barricade gate located south cf the interchange 
are located within one foot of the edge of the pavement. Note the skid marks on the pave- 
ment from a recent collision with the barricade. 

Photograph 2: The back slope adjacent to the intersection at the south junction obstructs 
sight distance for motorists entering the Parkway. 


Photograph 3: This curve on the north ramp was the site of many ;un-off-the-road acci- 
dents. The maximum safe speed for the curve was determined to be 20 mph. 


Photograph 4: The shoulder is severely rutted at the junction of the north ramp and the 
Parkway. 
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Recommended improvements 


Limited sight distance at both Parkway junctions and in the curve on the north exit ramp 
is the major problem at this site. Accident records also indicate that excessive vehicle 
speeds was a contributing factor in most of the accidents on the exit ramps. The visibility 
of the barricade gates located at this interchange could be improved, which would reduce 
the frequency of barricade collisions. 


The improvements recommended below address the problems at the site: 


List of Improvements Estimated Cost 


@ install 20 mph advisory exit speed signs (W13-2, 24°30") on both ap- 

to this interchange. Install U.S. route markers with directional ar- 

rows (M1-4 and M6- 2) on the nose of the medians on the exit ramps as 
shown in Figure 7C. $ 1,400.00 


@ Remove the curb from the raised medians at this site. Removal of the curb 
from the median at the ramp junction with Route 220 will require State DOT 


concurrence. 12,000.00 
@ Install turn warning sign (W1-1, 30°x30") and a 20 mph advisory speed plate 

(W13-1, 18°x18") in advance of the curve on the north ramp. 300.00 
@ Install 16 white, flexible delineators along the outside of the curve on the 

north ramp as shown in Figure 7C. 800.00 
@ Increase the superelevation of the curve on the north ramp to a maximum 

of 8%. 6,000.00 
@ Repair the shoulder rutting on the inside of the curve at the north Parkway 

junction. 2,000.00 
@ Flatten the back slope that blocks sight distance on the northeast corner of 

the Parkway's junction with the south exit ramp. 8,000.00 
@ Remove trees and brush on the inside of the ramp curves in an effort to im- 

prove sight distance. 4,000.00 


@ Relocate the barricade hinge posts to at least 3 feet from the edge of the 
pavement. Modify the barricades to accommodate the wider span. Install 
standard red and white hatched barricade panels on the face of the bar- 


ricades. 4,000.00 
@ Replace the existing 30°x30" “Barricade Ahead" sign with a larger 48"x48" 

sign. 400.00 
@ Install 4" white shoulder stripes on both exit ramps. 1,500.00 
@ Install a “Road Ciosed 1,000 Feet" sign (W20-3, 48"x48") 1,000 feet in ad- 

vance of both barricades. 800.00 
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@ install a “Barricade Ahead” sign (48"x48") with an amber flashing light 500 


feet south of the barricade located at the north end of this site. 1,000.00 

© install "Stop Ahead" signs (W3-1A, 30°x30") 300 feet in advance of both stop 
signs of the south ramp. 600.00 

List of Improvements Estimated Cost 

@ Replace the existing yield signs with standard 36" yield signs. Reposition the 
yleid signs to the right side of the exit ramps as shown in Figure 7C. 900.00 
Total improvement Costs: $45,100.00 
Benefit/Cost Ratio: 0.91 


@ NPS should monitor the accident history at the site for a 3-year period to 
determine if the delineators in the north ramp produce a reduction in acci- 
dents. If not, NPS should consider the use of chevron waming signs in the 
curve. 


Hazard index Calculation Form 
Site7: __MP 121.0 - 121.2, Junction U.S. 220 
“Data indicator Partial 
indicator Value Valve _Weight Hi's 
Number of Accidents 425 scolyr 510 x 0.166 = 8.36 
Accident Rate 6.51  acc/MVE 80.0 x 0.225 = 18.00 
Accident Severity 11,518 dollars 60 x 0.191 = 1261 
Sight Distance Ratio 53 (wt. avg.) 9.0 x 0074 = 7.10 
Driver Expectancy 40 (wt. avg.) 67 x 0149 = 9.04 
Information System Deficiencies 3.33 (wt. avg.) 55 x. 0.115 = 6.38 
ot ~ improvements: oua,eenas 
Cost Factor: 78 


Priority index = (Hazard index x .75) + (Cost Factor x .25) 
(62.30 x .75) + (78 x .25) = 66.29 
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however, a curve warning sign is located south 


through the curves but allows passing for southbound motorists near Milepost 128.2. No 
of the site and provides information for northbound visitors. Asphalt-lined channels and 
an asphalt curb have been installed to transport storm water from the Parkway. The traf- 
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This site includes a 0.2 mile segment of the Parkway between Mileposts 128.0 and 128.2. 
Site 8, shown in the following map, is located approximately 7 miles south of Roanoke and 
includes a pair of mild, reverse curves. The Parkway’s road surface varies from 20.0 feet 
to 23.0 feet wide within the site and has grades that range from 6 to 8%. The roadway sur- 


been installed in the southernmost curve at this location. The centerline prohibits passing 
fic volume on this portion of the Parkway is estimated to be approximately 560 vehicles 


per day. 


face is in generally good condition at this site. A wooden guiderail with concrete posts has 


traffic control signing exists within the site; 


Existing Conditions 


SITE 8 


Accident History 

All six accidents at this site during the study period involved single-vehicies travelling 
northbound through the curves. Excessive speed caused drivers to lose control in the cur- 
ves in all accidents at Site 8. Vehicles struck the wooden guiderail located on the outside 
of the curve in five accidents at this site. Vehicles broke through the guiderail in two acci- 
dents and partially vaulted the guiderail causing roll-overs in two others. Injuries occurred 
in four accidents. Five accidents took place when conditions were clear and dry. Only one 
occurred during the day. The locations of all accidents at this site are presented in Figure 
8A. Accident characteristics for this site are summarized below. 


ACCIDENT DATA 
SITES: __——_—s MIP: 128.0 - 128.2 ACCIDENT PERIOD 1984 - 1987 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 
1984 1985 1986 1967 | Sun. Mon. ‘Tues. Wed. ‘Thurs. Fri. Sat. 


2 2 1 1 1 1 1 1 2 


NO. OF ACCIDENTS BY MONTH 
3 1 1 1 


NO. OF ACCIDENTS BY TIME OF DAY 


123 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 1 . 1 1 2 

NO. OF ACCIDENTS NO. OF ACCIDENTS NO. OF ACCIDENTS 

BY LIGHT CONDITIONS BY ROAD CONDITIONS BY WEATHER CONDITIONS 


NO. OF ACCIDENTS BY SEVERITY NO. OF ACCIDENTS 
1964 1965 1986 1967 | —*Total INVOLVING 
Injury Acc. (No. of injuries) 2 2) 12 12) 46) MOTORCYCLES 
Fatality Acc. (No. of Deaths) 0 0 
Property Damage Only Acc. 2 2 


i — EZ i ke oe 6o|6lUrrlhlUllUlUlUlUllUlhlUch hUmceLhUmeLCUme 
| MP. 128.0to1 28.2 


COLLIS NOm TYPES WEATHER | pavement 
*———_ WEMICLE PATH o—s— REAR END C = Cum | B= by Mo - Bay - 
---- FERESTEM PATH 6 oe — HEAD OF CLOT = Centy W@W = Wet 
SS ramen vee eee OUT OF CONTA | See 
o FIRES OBJECT — “LEFT Tune 
@ im acceen oe EXAMPLE 
Q san ecom ee —n TE 
o> Sony SS cares Nie 
PAVEMENT 


21 Blue Ridge Parkway-Site & 
>é ollision Diagram yp ae 
\O4 


Site Photographs 
Photograph 1: Amber reflectors have been mounted on the face of the existing guiderail 
to delineate the curve. 


Photograph 2: Several accidents at the site have occurred as vehicles struck the guide 
rail and continued down the steep fill slope. 


Photograph 3: The cut slope adjacent to the Parkway obstructs sight distances through 
the curve. 


Photograph 4: The guiderail at the site begins at MP 128 and extends southward through 
the curve. Portions of the quiderail are less than one foot above the level of the road sur- 


Photograph 2 


Photograph 4 
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Recommended Improvements 


The evidence of past run-off-the-road accidents indicates the existing guiderail does not 
effectively redirect errant vehicles. Sections of the existing quiderail are only 8" to 10° above 
the level of the road surface. The curve signing in Site 8 is also ineffective because the ex- 
isting warning sign is located over 1,200 feet south of the curve. This placement is more 
than twice the standard setback distance for such signing. 


The following improvements are recommended to correct the deficiencies at this site: 


List of improvements Estimated Cost 
@ Remove the existing curve warming sign located south of the site. $ 100.00 


@ install curve warming signs (W1-2, 30°30") on both approaches to this site. 
Locate the signs as show in Figure 6B. The maximum safe speed for this 


curve was determined to be 35 mph; therefore, 35 mph advisory speed 


plates (W13-1, 18°x18") should accompany the curve warning signs. 600.00 
@ Repair the shoulder area on the outside of the curve where rutting has oc- 
curred. 2,000.00 


@ Remove the existing guideraill and instail a new timber guardrail equipped 
with steel-backisd bracing. The new guide rail should be reflectorized using 
3" white reflectcrs attached to the face of the guardrail. The reflectors should 


be spaced 50 fest. _38,500.00 
Total improvement Costs: $41,200.00 
Benefit/Cost Ratio: 1.05 
Hazard index Caiculation Form 
Ste 8: _ MP 128.0- 128.2 
eta Wdcator a 
indicator Valve _ Yaive __ Weight | 
Number of Accidents 15 ecco 33.0 . 0.164 - 5.41 
Accident Rate 880 acc/MVE 94.0 x 0.225 = 21.15 
Accident Severity 12400 dollars 68.0 7 0.191 7 13.18 
Sight Distance Ratio 20 wt avg) 85.0 . 0.074 - 6.29 
Oriver Expectancy 25 (wt. evg) “17 x 0.149 - 6.21 
information Systern Deficiencies 333 = (wt. avg) 55.5 x 0.115 . 638 
Hazard index: 58.62 
Cost of Recommended improvements. $41,200.00 
Cost Factor: 20 


Priority index = (Hazard index x .75) + (Cost Factor x .25) 
(58.62 x .75) + (20x 25) = 46.97 
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SITE 9 
Existing Conditions 


Site 9 includes a two-quadrant interchange located near Parkway Milepost 199.5 as shown 
in the map at the bottom of the page. The site consists of the access ramps to U.S. High- 
way 52, an overpass, and two intersections on the Blue Ridge Parkway. U.S. 52 provides 
access to Fancy Gap, Virginia and Mount Airy, North Carolina. interstate 77 may also be 
accessed from the Parkway via U.S. 52. Grades on the main Parkway are approximately 
7% while those on the access ramps are generally 8 to 9%. The Parkway and its access 
ramps are typically 20.5 feet wide. A double solid yellow centerline has been installed on 
the Parkway and access ramps to prohibit passing. Access onto the Parkway and U.S. 52 
is controlled by stop signs. All existing conditions and signing are presented in Figure 9B. 
A summary of turning movement counts conducted at both the north and south ramps is 
also presented in Figure 9B. 
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Accident History 


A total of ten accidents occurred at this location during the four-year study period. Fijure 
9A shows the locations of each accident reported at Site 9. Six of the ten accidents took 
place when the road surface was wet or icy. Four of the accidents involved collisions be- 
tween two vehicles (one rear-end, one angle, and two sideswipes) and occurred on or 
near the north exit ramp. All four of the single-vehicie accidents resulted from a loss of con- 
trol and collisions with roadside fixed-objects. Four accidents at this site produced five in- 
A composite summary of pertinent accident data is presented below. 


ACCIDENT DATA 


SITE 9: ___ MIP 199.3 - 199.5 ACCIDENT PERIOD 1984 - 1987 


NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 
1964 1985 1966 1967 Sun. Mon. Tues. Wed. ‘Thurs. Fri. Sat. 
3 1 3 3 3 2 2 1 2 


NO. OF ACCIDENTS BY MONTH 


3  Aag, ee we 


NO. OF ACCIDENTS BY TIME OF DAY 
123 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 1 1 1 1 3 1 1 
NO. OF ACCIDENTS NO. OF ACCIDENTS NO. OF ACCIDENTS 
BY LIGHT CONDITIONS BY ROAD CONDITIONS BY WEATHER CONDITIONS 


(Caylight Dark Dawn Dusk |[ Dry Wet Snow ce Other |( Clear Rain Snow Fog 
6 3 1 4 1 5 9 1 


NO. OF ACCIDENTS BY ACCIDENT TYPE 
Angie ‘Rear End Fixed. Obj. Ped/tike Animal Sideswipe Non-Col. Head-on Backing Other 
1 1 6 2 


NO. OF ACCIDENTS BY POSSIBLE VIOLATION 


NoAp. § Aicohol/ =: Reckless Fightof  imxoper improper _—s improper 
wean _ Ong __Oing_ tens My_Pang_asiing_Teaning_ One 


NO. OF ACCIDENTS BY SEVERITY NO. OF ACCIDENTS 
— 1984 1985 a a Total INVOLVING 
(No. of injuries) 1 (1) 1() 2 46) MOTORCYCLES 
Fatality Acc. (No. of Deaths) - te) 
Property Damage Only Acc. 2 3 1 6 ° 
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Site Photographs 


Photograph 1: The trees adjacent to the north ramp junction obstruct the motorists’ view 
of approaching traffic during the summer months. 

Photograph 2: This photograph shows the raised median that exists at this site. Addi- 
tionally, the photo indicates that the stop sign is located some 50 feet from the intersec- 
tion. 

Photograph 3: The raised median at the junction of the south ramp and the Parkway 
shows evidence of numerous vehicle collisions. 


Photograph 4: The sight distance on the Parkway between the ramps is unobstructed. 
The rockwall on the overpass is located about six feet from the edge of the road. 


Photograph 4 
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Site 9 
Existing 
Conditions 


Recommended Improvements 


Site investigations at the U.S. 52 interchange identified extensive shoulder wear at both 
Parkway junctions and numerous vehicle strike marks on the raised median island at the 
south ramp junction. Trees and shrubs limit the sight distance at several locations within 
this site. The Parkway signing of this interchange is appropriate; however, the prolifera- 
tion of state and county signs on U.S. 52 is undesirable and most likely ineffective. 


The recommendations presented below address the deficiencies at this site: 


List of improvements Estimated Cost 
@ Remove the lower tree limbs that block the motorist’s view of the stop sign 
at the south ramp junction with U.S. 52. $ 300.00 
@ Relocate both stop signs closer to the intersections at both north ramp junc- 
tions. 600.00 
@ Trim back trees and shrubs that limit the view of the signing and the inter- 
section geometrics as shown in Figure 9C. 3,000.00 
@ Remove the raised median located in the intersection of the south ramp and 
the Parkway. 10,000.00 
@ Install 4" white shoulder stripes on both ramps. 1,500.00 
install painted stop bars adjacent to each stop sign at this site. 800.00 
@ Repair all shoulder rutting at this interchange using concrete paving blocks 
placed flush along the edge of the pavement. 3,000.00 
@ Request that the State and County Road Departments review their signing 
at this location in an effort to minimize the sign clutter and increase the ef- 
fectiveness of the Parkway signing. (No cost provided.) 
@ The use of a course grade asphalt or a high friction chip and seal should be 
considered for the Parkway in this area to minimize the number of icy road 
accidents. (No cost provided.) 
Total improvement Costs: $19,200.00 
Benefit/Cost Ratio: 1.43 
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Hazard index Calculation Form 
Stes: _ MP 199.3- 199.5 _ 
” Data Indicator Partai | 
indicator _Value Value Weight Hi'e 
Number of Accidents 25 acciy 40.0 x 0.164 = 6.56 
Accidem Rate 405 acc/MVE 56.0 x 0.225 = 12.60 
Accident Severity 11,290 = dollars 65.0 x 0.191 = 12.42 
Sight Distance Ratio 6 (wi. avg.) 74.0 x 0.074 = 5.48 
Oriver Expectancy 20 (wt avg) 33.3 x 0.149 = 4.96 
information System Deficiencies 283 (wt. avg) 472 x 0.115 = 5.43 
Hazard index: 47.45 
Cost of Recommended improvements: $19,200.00 
Cost Factor: 90 
Priority index = (Hazard index x .75) + (Cost Factor x .25) 
(47.45 x .75) + (90x .25) = 58.00 
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Recommended 
Improvements 


SITE 10 
Existing Conditions 


This site consists of a four-way, at-grade crossing formed by the intersection of the Biue 
Ridge Parkway and Virginia Secondary Highway 778. The site, shown at the bottom of the 
page, is located approximately one mile south of Site 9 at Mileposts 199.8 to 200.0. The 
Parkway's road surface ranges from 20.5 to 21.5 feet in width through the site and has 
grades between 5.4 and 6.8%. The west approach is 18.0 feet wide and has a 3.3% grade 
whereas the east approach is 17.0 feet wide and has a 9.2% grade in the vicinity of the in- 


tersection. The roadway through this site has a posted speed limit of 45 miles per hour. 
The Parkway is striped to prohibit passing within the site. Stop signs are used to regulate 
traffic on the east and west approaches to the intersection. The condition of the roadway 
surface is generally good. The existing conditions and the results of a turning movement 
count at this crossing are presented in Figure 10B. 


121 


Blue Bdge Parkway 
MP 199.8 to 200.0 


Accident History 

Six accidents occurred within the limits of this site during the study period. Four accidents 
happened in the immediate vicinity of the intersection while the other two occurred in the 
curve north of the junction. Locations of the accidents are shown in Figure 10A. One angle 
collision and three fixed-object collisions occurred at this site. Two of the six accidents 
resulted in vehicle roll-overs. Four accidents resulted in injuries to four people. Five of the 
six accidents took place when road and weather conditions were clear and dry. Four ac- 
cidents occurred at night. A summary of accident characteristics follows this narrative. 


ACCIDENT DATA 
SITE 10: MP 199.8 - 200.0 ACCIDENT PERIOD 1984 - 1987 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 
1964 1 1986 1967] [ Sun Mon ‘Tues Wed. Thurs. no Sat 
2 2 2 2 1 1 2 
NO. OF ACCIDENTS BY MONTH 


3 2 1 


NO. OF ACCIDENTS BY TIME OF DAY 
123 4 5 6 7 8 QM 1W 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 1 1 1 1 1 
NO. OF ACCIDENTS NO. OF ACCIDENTS NO. OF ACCIDENTS 
BY LIGHT CONDITIONS BY ROAD CONDITIONS BY WEATHER CONDITIONS 


‘Cayight Cark Dawn Dusk || Ory Wet Snow ice Other || Glew fain Snow Fog] 


2 4 5 1 6 


NO. OF ACCIDENTS BY ACCIDENT TYPE 
Animal =“ Sideswipe ~=Non-Col. Headon  Gacking Other 
1 3 2 


NO. OF ACCIDENTS BY POSSIBLE VIOLATION 
NoAp. § Aicohol/ Reckless Fightol _ inproper__-simproper improper 
Violation Drugs Driving «Speed Way Passing Backing = ‘Turning «ss Other 
i 1 3 i 


NO. OF ACCIDENTS BY SEVERITY NO. OF ACCIDENTS 
1964 im Total INVOLVING 
injury Ace. (No. of injuries) | 1 (1) 1) | 2@ 4 (4) MOTORCYCLES 
Fatality Acc. (No. of Desths) r : 
Property Damage Only Acc. 1 1 2 
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Site Photographs 


Photograph 1: This photograph shows a view of the intersection from the east approach. 


Photograph 2: Trees along the west approach biock the motorist’s view of the intersec- 


Photograph 3: The cut slope located on the northeast corner of the intersection 


Photograph 4: Vehicles stopped on the west approach cannot see southbound traffic 
due to the large cut slope on the opposite side of the road. 


Recommended Improvements 

Limited sight distance is the major problem at this intersection. Motorists cannot clearly 
see the intersection due to trees or the ground contour on all but the south approach. 
There is a need to better identify the curve and the intersection for approach traffic on the 
Parkway. The signing on the side road approach should also be upgraded to increase its 


effectiveness. 
The recommendations presented below address the deficiencies at this site: 
List of improvements Estimated Cost 


@ Remove trees and lay back the cut slope located on the northeast corner of 
the intersection. $ 5,000.00 


@ Remove the trees along both side approaches that block the view of the in- 
tersection. 2,000.00 


@ Remove the existing “Stop Ahead" sign on the west approach. 100.00 


@ Install “Stop Ahead" signs (W3-1A, 30°x30") 400 feet from the intersection 
on both side road approaches. 500.00 
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south Parkway approaches to this intersection. Place one sign 750 feet 
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south of the intersection and one 900 feet north of the intersection as shown 
in Figure 10B. 500.00 


e re -2, 30°x30") 750 feet north of the curve for 
the southbound traffic 250.00 


Total improvement Costs: $ 9,250.00 
Benefit/Cost Ratio: 1.22 
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Hazard index Calculation Form 


Priority index = (Hazard index x .75) + (Cost Factor x .25) 
(53.96 x .75) + (92x .25) = 63.49 


Site 10: __ MP 199.8 - 200.0 
“Data Indicator Partial 
indicator _ Value. Value _ Weight _ Hi's 
Number of Accidents 15 acciy 33.0 x 0.164 5.41 
Accident Rate 397 ecc/MVE 55.0 x 0.225 12.38 
Accident Severity 10,783 dollars 640 x 0.191 12.22 
Sight Distance Ratio 50 (wt avg) 88.0 x 0.074 6.51 
Driver Expectancy 433 (wt. avg.) 722 x 0149 10.76 
information System Deficiencies 35 (wt avg) 58.3 x 0.115 6.70 
Hazard index: 53.96 
Cost of Recommended improvements: $9,250.00 
Cost Factor: 92 
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SITE 11 
Existing Conditions 


This site consists of single curve located between Mileposts 205.8 and 206.0 some 8 miles 
southeast of Pipers Gap, Virginia. The site location is presented in the figure below. The 
width of the Parkway’s road surface ranges from 20.5 feet to 23.0 feet in the curve. The 
grade of the road was measured at 6.3% and the curve’s superelevation was determined 
to be 10.9%. The entire site has a double solid yellow centerline to prohibit passing. Curve 
warning signs with 35 mph advisory speed plates (W1-2/W13-1) have been installed on 
the north and south approaches to the curve. There are no structures within the site; 
however, an overpass for Virginia Secondary Route 620 is located immediately south of 
Site 11. The traffic volume on this section of the Parkway is estimated to be approximate 
1,150 vehicles per day. 
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Accident History 


Ten accidents occurred at this site during the four-year study period; nine of which in- 
volved single vehicles. There was one head-on collision between a motorcycle and a Car 
reported at the site which resulted in the death of the driver and passenger on the motor- 
cycle and injuries to two others. The typical accident at this location entails a run-off-the- 
road incident in the curve and a collision with a fixed object. All of the fixed-object accidents 
happened as southbound vehicles, travelling at excessive speeds, left the roadway. 
Vehicles rolied over after leaving the roadway in five of the ten accidents at this location. 
Injuries occurred in six of the accidents at Site 11. Wet or icy road conditions were con- 
tributing factors in half of the accidents. Figure 11A presenis the collision diagrams for all 
accidents that happened at this site during the study period. Pertinent characteristics of 
all ten accidents reported at Site 11 are shown below. 


ACCIDENT DATA 
SITE 11:____ MP 205.8 - 206.0 ACCIDENT PERIOD 1984 - 1987 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 


NO. OF ACCIDENTS BY MONTH 
Mar. Apr. May June July Aug Sept Oct Nov. Dec. 
2 i 2 _—— so i 


NO. OF ACCIDENTS BY TIME OF DAY 
1 23 45 6 7 6 § W 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
2 2 
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Site Photographs 


Photograph 1: The curve warning sign and 35 mph advisory speed plate located on the 
north approach are placed approximately 250 feet frorn the curve. 


Photograph 2: The steep embankment on the outside of the curve compounds the 
severity of most run-off-the-road accidents at this site. 


Photograph 3: Sight distance for southbound motorists is limited by the back slope on 
the inside of the curve. 


Photograph 4: These warning signs are properly placed to alert northbound motorists 
of the upcoming curve. 


Photograph 4 


Recommended improvements 

The curve at this location has not been adequately identified for southbound motorists. 
The curve sign is located only 200 feet from the curve and does not provide motorists with 
enough time to react to the alignment change. The steep embankment in the curve com- 
pounds the severity of the accidents by increasing the possibility of a vehicle roll-over. 


The recommendations presented beiow address the safety problems and deficiencies at 


this location: 
List of Improvements Eeireted Cott 
@ Remove the existing curve warning sign. $ 100.00 


@ install an oversized curve warning sign (W1-2, 36°36") and a 35 mph ad- 
visory speed plate (W13-1, 24°x24") 500 feet from the curve on the north ap- 
proach. 500.00 


@ install 16 white bi-directional delineators in the curve. Locate the delineators 
as shown in Figure 118. Solid white, flexible delineators similar to those 
manufactured by Carsonite are recommended because of their high visibility 


during daylight hours. 800.00 

@ Install 500 feet of wooden guardrail (steel-backed) along the outside of the 
curve. _16,000.00 
Total improvement Costs: $17,400.00 
Benefit/Cost Ratio: 3.34 


@ NPS should monitor the accident history at this location for a 3-year period 
te determine the effectiveness of these improvements. If a reduction in ac- 
cidents is not achieved, the NPS should consider the use of chevron warn- 
ing signs to provide additional delineation in this curve. 
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Hazard index Calculation Form 
Site 11: __ MP _205.8 - 206.0, Curve north of Piper's Gap 
~~ Data indicator Partial 
indicator Valve Weight HI's 
Number of Accidents 25 acciyr 40.0 x 0.164 = 6.56 
Accident Rate 72 acc/MVE 81.0 x 0.225 = 18.23 
Accident Severity 12,330 dollars 71.0 x 0.191 = 13.56 
Sight Distance Ratio 91 (wt. avg.) 400 .« 0074 = 2 96 
Driver Expectancy 15 (wt avg) 25.0 x 0.149 = 3.73 
information System Deficiencies 233 8 {wt avg.) 38.8 x 0.115 = 446 
Hazard index: 49.50 
Cost of Recommended improvements: $17,400.00 
Cost Factor: 82 
Priority index = (Hazard index x .75) + (Cost Factor x .25) 
(49.50 x .75) + (62x .25) = 57.63 
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SITE 12 
Existing Conditions 


This site is a single-quadrant interchange located near Milepost 217.0 in the Cumberland 
Knob section of the Parkway. The site’s general location is shown in the figure at the bot- 
tom of this page. The site includes an access ramp with intersections at the Parkway and 
at North Carolina Primary Highway 18, an overpass for the Primary Route, and an inter- 
section with the access road to the NPS’s Cumberland Knob Maintenance Area. The ac- 
cess configuration has formed “T* intersections at the Parkway and at Highway 18. Grades 
on the Parkway and the access ramp were measured at 4.7% and 1%, respectively. Center- 
line striping prohibits passing on the Parkway and on the ramp. Access to the Parkway 
and Highway 18 are controlled by stop signs. The pavement surface, markings, and all 
signing are in good condition. Figure 12B presents all existing conditions and signing at 
this location. This figure also presents the resuits of a turning movement count conducted 
at the site. 
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Accident History 


A total of twelve accidents occurred at Site 12 during the study period. The location of each 
accident is shown in Figure 12A. Seven accidents happened as a result of excessive 
speeds in the curve just north of the bridge over Highway 18. The seven accidents resulted 
in two deaths and nine injuries. Five other accidents during the study period occurred on 
the exit ramp to Highway 18. All were due to excessive speeds which caused a loss of 
control and an eventual collision with fixed objects. Two of the fixed-object accidents 
produced injuries to vehicle occupants. Nine accidents occurred when conditions were 
Clear and dry. Six of the tweive accidents reported at this site took place during the day. 
A summary of important accident characteristics is presented below. 


ACCIDENT DATA 
SITE 12: MP 217.1 - 217.3 ACCIDENT PERIOD 1984 - 1987 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 


1984 1985 1986 1987 | Sun. Mon. Tues. Wed. ‘Thurs. Fr Sat. 
7 2 3 2 2 4 1 3 


NO. OF ACCIDENTS BY MONTH | 
1 1 1 2 3 1 1 2 


NO. OF ACCIDENTS BY TIME OF DAY 
123 465 6 7 8 9M W It 12 13 14 15 16 17 1 
1 
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1984 1985 1986 
injury Acc. (No. of injuries) 4(7) 2 (2) 
Fatality Acc. (No. of Deaths) 1 (2) 
Property Damage Only Acc 2 2 1 
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Site Photographs 


Photograph 1: A curve warning sign has been placed on the south approach to alert 
motorists of the curve ahead. 

Photograph 2: Several accidents reported at this site during the study period involved 
vehicles which ran off the road in the curve. 

Photograph 3: The vegetation at the corner of this intersection blocks the view of the 
side road for approach traffic. 


Photograph 4: A curve warning sign and a 15 mph advisory speed plate are used to 
warn motorists of the change in alignment on the ramp. Additional delineation through the 
Curve is necessary to increase the driver's awareness of this alignment change. 
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Photograph 3 Photograph 4 
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Recommended improvements 


Although both curves at this site have warning signs, run-off-the-road accidents still occur. 


The curves are visually misleading to the motorist. Additional guidance through the use of 
refiectorized delineators will alert the motorist to the conditions at this site. 


The recommended improvements presented below address the safety problems and 


deficiencies at this site: 
List of improvements Estimated Cost 

@ install 12 white, flexible delineators in the curve on the exit ramp. Loose the 

Gelineators as shown in Figure 12B. $ 600.00 
@ install a turn warning sign (W1-1, 30°30") and a 15 mph advisory speed 

plate (W13-1, 18°x18") on the exit ramp as shown in Figure 128. 300.00 
@ Replace the 30°30" curve warning sign of the south approach with a larger 

curve warning sign (W1-2, 36506") 300.00 
@ Install 13 white, flexible delineators in the curve north of the Highwi / 18 over- 

pass as shown in Figure 128. 650.00 
@ install painted stop bars adjacent to the stop signs at this site. 400.00 

Remove the trees and shru3 on the southwest corner of the Parkway junc- 

tion that block the driver's view of the south approach from the stop sign. 2,000.00 


@ install a 15 mph advisory exit speed sign (W13-2, 24x30") 250 feet north of 
the junction and a state route marker with a directional arrow (M1-6, M6-2) 
on the nose of the median island. 800.00 


@ install 4" white shoulder stripes on the exit ramp. 750.00 


@ Remove the existing 24°24°x"4" yield signs at this interchange and install 
standard 3693636" yield sig .. on the right side of the ramps as shown on 


Figure 128. 800.00 
@ Install a 20 mph advisory exit speed sign (W13-2, 24x30") on Highway 18 

approximately 250 feet in advance of the entrance ramp. 300.00 

@ Remove the curbing on the median isiand at the Parkway ramp junction. 3,000.00 

Total improvement Costs: $ 9,900.00 

Benefit/Cost Ratio: 3.49 


@ NPS should monitor the accident history at this location for a 3-year period 
to determine the effectiveness of these improvements. if a reduction in ac- 
cidents is not achieved, NPS should consider the use of chevron warning 
signs in the curves at this site. 
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Priority dex = (Hazard index x .75) + (Cost Factor x 25) 
(50.31 x .75) + (Dx 25) = 66.98 


Data OacatO* 

Indicator Vaiue = Hs 

Nurnber of Accidents 30 accly “40 2 om 722 
Accidem Rate Sm scci¥VE 910 x 0.225 re) 
house Severity 12400 dollars @o x 0.191 13.18 
Sight Distance Ratio 106) = (wt. avg) 30.0 x oof 222 
Oriver Expectancy 3230 (wt avg) 638 x 0.149 9.51 
information System Deficiencies 35 (wt avg) 23 x 0.115 1.70 
Hazard index: $9.31 

Cost of Recommended improvements $9.900.00 

Cost Factor: a 
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SITE 13 
Existing Conditions 


This site consists of a reverse curve located near Milepost 287.0 some 4.5 miles northeast 
of Blowing Rock, North Carolina. The general location of this site is presented in the map 
below. The grades at the site were field measured and range from 7 to 8%. The super- 
elevation in the southernmost curve was measured at 10.9%. The width of the Parkway 
varies slightly between 20.5 and 21.5 feet. The pavement surface in this site is in good con- 
dition. A double solid yellow centerline has been installed to prohibit passing through the 
curves. The only sign that exists within the site is a "Beware of Sudden Icing" warning sign 
near the south end of this location. A large culvert has been installed at the north end of 
the site where the Parkway crosses a small stream. The traffic on this section of the 


Parkway is estimated to be approximately 1,020 vehicles per day. 
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Accident History 

Thirteen accidents were recorded at this site during the four-year study period. Figure 13A 
presents the collision diagrams for each of the accidents. Eleven accidents happened 
during December, January, and February under icy road conditions. Vehicle roll-overs 
occurred in five of the eleven icy-road accidents. Icy roads also contributed to two fixed- 
object collisions in which vehicles struck the stone bridge at the north end of the site. The 
vertical rock cut slope on the east side of the Parkway was struck in four other fixed-ob- 
ject accidents. Two of the three multi-vehicie accidents at Site 13 were sideswipes. Four 
accidents produced seven injuries. Seven of the accidents at this site happened during 
low-light conditions. A composite summary of the thirteen accidents reported at this site 


is presented below. 
ACCIDENT DATA 
SITE 13:____ MP 286.9 - 287.1 ACCIDENT PERIOD 1984 - 1987 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 


1964 1985 1986 1967 “Sun. Mon. Tues. Wed. ‘Thurs. fri. Sat 
7 5 1 3 3 5 1 1 


NO. OF ACCIDENTS BY MONTH 


5 4 1 1 2 


NO. OF ACCIDENTS BY TIME OF DAY 
1 2 3 4 § 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 1 2 1 1 1 21 2 1 


NO. OF ACCIDENTS NO. OF ACCIDENTS NO. OF ACCIDENTS 
BY LIGHT CONDITIONS BY ROAD CONDITIONS BY WEATHER CONDITIONS 
(‘Daylight “Dark Dawn Ousk |[ Dry Wet Snow ce Other Snow Fog 


6 6 1 2 11 1 2 


NO. OF ACCIDENTS BY ACCIDENT TYPE 
, Obi. Animal =“ Sideswipe +Non-Col. Headon Backing Other 
9 3 1 
NO. OF ACCIDENTS BY POSSIBLE VIOLATION 


No Ap. Nicohol/ sé Reckless ~ Right-of improper improper __ improper 
Violation Drugs Driving Speed Way Passing Backing Tuming Other 


NO. OF ACCIDENTS BY SEVERITY NO. OF ACCIDENTS 
1 1 1966 =| 1067 | Total INVOLVING 
Injury Acc. (No. of injuries) 2 (4) 12) 1 (1) 4 (7) MOTORCYCLES 
Fatality Aoc. (No. of Deaths) 0 0 
Property Damnage Only Acc. 5 4 9 
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Site Photographs 


Photograph 1: A special "Beware of Sudden Icing" warning sign has been installed at 
this site to advise motorists of potentially hazardous driving conditions. 


Photograph 2: The vertical rock cut slope on the east side of the Parkway shades the 
pavement from the sun during the winter and is partially responsible for the icy-road con- 
ditions that often occur at this site. 

Photograph 3: This photograph shows the winding road at the north end of the site. 
Notice the sight distance obstruction caused by the rock cut slope. 


Photograph 4: Two accidents during the study period occurred when vehicles left the 
roadway and entered the creek at the north end of the site. 


Photograph 1 Photograph 2 


Photograph 3 Photograph 4 
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Recommended Improvements 

This site has an extensive accident history during icy road conditions. Vehicles involved in 
accidents during such conditions collided with the vertical rock cut slope in the curve or 
ran off the road and into the creek. The long tangent section of road immediately south of 


the site encourages excessive approach speeds by the northbound traffic. The maximum 
safe speed for these curves is 45 mph. 


List of Improvements Estimated Cost 
@ Remove the undersized “Beware of Sudden icing" sign on the south ap- 
proach. $ 100.00 


@ install a “Beware of Sudden icing” waming sign (W8-10, 30°x30") on both 
approaches io this site. Locate the signs 750 feet from the curve on the south 


approach and 750 feet north of the bridge on the north approach as shown 
in Figure 138. Remove these signs during the summer months. 600.00 


@ Install a hinged “ice on Pavement" warning sign (W&-10, 36°>36"} on both 
approaches. Locate the signs 500 feet south of the curve on the south ap- 


proach and 500 feet north of the bridge on the north approach. These signs 
should be accompanied with an amber flashing light mounted on top of sign 
post. Remove the signs during the summer months. 2,000.00 


@ Install 1,100 feet of wooden guardrail (steel-backed) along the outside of the 
curve. Mount 3° white reflectors on the face of the guardrail at 50-foot inter- 


vals. 35,000.00 


@ NPS should consider the use of a course-graded asphalt or a high friction 
Chip and seal application for the pavement in this area. Winter-time surveil- 
lance and sanding of this area should be a high priority. (No Cost Provided.) 


Total improvement Costs: $37,700.00 
Benefit/Cost Ratio: 1.02 
Hazard index Calculation Form 
She 13: ___MP 286.9 - 287.1, Curve north of Aho Gap 
Bata ~ Indicator a 
indicator Value Valve Weight Hi's 
Number of Accidents 325 aco 40 « 0164 ~ 7.54 
Accident Rate 10.49 acc/MVE 1000 x« 022 = 2250 
Accident Severity 12,282 dollars 60 0x91 - 1299 
Sight Distance Ratio 51 (wt. avg.) 9.0 .« 0074 - 7.33 
Oriver Expectancy 2.17 (wt. avg.) 36.2 x 0.149 . 5.3 
information System Deficiencies 133 = (wt. avg.) 222 x  O1995 - 2.55 
Hazard index: 58.30 
Cost of Recommended improvements: $37,700.00 
Cost Factor: 60 
Priority index = (Maze index x .75) + (Cost Factor x .25) 
(58.30 x .75) + (60x .25) = 58.73 _ 
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SITE 14 
Existing Conditions 


This site includes a sharp curve located between Parkway Mileposts 289.2 and 289.4 ap- 
proximately 2.5 miles northeast of Blowing Rock, North Carolina. The site’s location is 
shown on the map below. Site 14 is located in a relatively open area of the Parkway where 
adjacent lands are used for pasture. Grades through the site range from 4.3 to 5.9% and 
the superelevation of the curve was measured to be 11.1%. The pavement surface at this 
location is in good condition. The centerline striping prohibits passing through the curve 
and on its approaches. Curve warning signs with 30 mph advisory speed plates have been 
placed on both approaches to the curve. The traffic volume on this portion of the Parkway 
is estimated to be approximately 1,020 vehicles per day. All existing conditions at this loca- 
tion are shown in Figure 14B. 
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Accident History 

A total of eight accidents, including two fatality accidents, were recorded at this site during 
the study period. One of the fatality accidents was a head-on collision that resulted in the 
death of both drivers. The other fatality accident occurred when a northbound motorist 
lost Control in the curve and rolled over. Four other accidents at this location produced in- 
juries when vehicies left the roadway in the curve. Trees were struck in the three fixed-ob- 
ject accidents recorded at this site. Five accidents occurred when conditions were clear 
and dry, and four took place at night. Excessive speed was a contributirig factor in at least 
five incidents at this site. The location of each accident at Site 14 is presented in Figure 
14A. A summarization of pertinent accident data is shown below. 


ACCIDENT DATA 


ACCIDENT PERIOD 1964 - 1967 


NO. OF ACCIDENTS BY DAY OF WEEK 
Sun Mon. Tues. Wed. Thurs. Fr Sat 
2 2 2 1 1 


NO. OF ACCIDENTS BY MONTH 


2 t+ ft fF 4 4 1 


NO. OF ACCIDENTS BY TIME OF DAY 
345 6 7 8 9 W ii 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 2 1 


2 
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NO. OF ACCIDENTS NO. OF ACCIDENTS NO. OF ACCIDENTS 
BY ROAD CONDITIONS BY WEATHER CONDITIONS 
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Site Photographs 


Photograph 1: The curve warning signs should be replaced with turn warning signs 
which are appropriate for curves with maximum safe speeds of 30 mph or less. 


Photograph 2: The trees on the outside of the curve limit sight distance for motorists on 
the Parkway. 

Photograph 3: Run-off-the-road accidents at this site often result in collisions with trees 
located on the outside of the curve. 


Photograph 4: This photograph of the orth approach at this site shows that the warn- 
ing signs are located only 200 feet from the curve. 


Photograph 2 


Photograph 4 
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Recommended Improvements 


Visitors appear to have difficulty identifying the curve even though curve warning signs 
exist on both approaches. The warning sign on the north approach is located too close 
(200 feet) to the curve to be effective. Excessive vehicle speed was also a contributing fac- 
tor to most of the accidents at this site. The severity of the accidents is compounded when 
vehicles leave the road and encounter fixed objects. 


The recommended improvements listed below address the safety problems and deficien- 
cies at this location: 


List of Improvements Estimated Cost 


@ Remove the curve warming s',,.1s at this site and install a turn warning sign 


(W1-1, 36°x36") and a 30 mph advisory speed plate (W13-1, 24"°x24") on both 
approaches to the curve. $ 1,000.00 


@ install 15 white bi-directional delineators along the outside of the curve as 
shown in Figure 148. Solid white, flexible delineators similar to those 
manufactured by Carsonite are recommended because of their high visibility 


during daylight hours. 750.00 

@ Remove tive trees and shrubs located on the inside of the curve that block 
the driver's view of the road alignment. 3,000.00 
Total improvement Costs: $ 4,750.00 
Benefit/Cost Ratio: 4.10 


@ NPS should monitor the accident history at this location for a 3-year period 
to determine the effectiveness of these improvements. If a reduction in ac- 
cidents is not achieved, the NPS should consider using chevron warning 
signs to provide additional delineation in this curve. 


Hazard index Calculation Form 
She 14: __ MP 280.2 - 280.4, Curves north of Raven Rock Overiook. 
“Data “indicator Partial 
Indicator Value _ Value Weight _ Hi's 
Number of Accidents 20 aco/yr 37700 x~—s(.184 - 6.07 
Accident Rate 645  acc/MVE 700 «x 022 - 17.78 
Accident Severity 12,025 dollars 700 x 0.191 = 13.37 
Sight Distance Ratio 53 (wt. avg.) 9.0 x. 0074 - 7.10 
Oriver Expectancy 183 = (wt. avg.) 30.5 x 0.149 = 4.54 
Information System De ‘iciencies 1.67 (wt. avg.) 278 x 0.115 - 3.20 
Hazard index: 52.08 
Cost of Recommended improvements: $4,750.00 
Cost Factor: 95 
Priority index = (Hazard index x .75) + (Cost Factor x .25) 
(62.06 x .75) + (05 x .25) = 62.80 


182 


: 


Site 14 


Recommended 
Improvements 


a 


we Se ower AF lan | Figure 14B 
a 0a Fm ceihes a a mf 23 V, 0 50 100° 200’ Figure 


oe oes * Y sum, A et Sh Ow en] 


ISS 


This site consists of a gentle, reverse curve located near Milepost 291.0 approximately one 
mile northeast of Blowing Rock, North Carolina. The location of the site is shown on the 
map that follows this narrative. The Parkway grades through the site vary from 2.5 to 8.7%. 


The superelevation in the northernmost curve measured at 4.7%. The width of the 


ing sign stating “ice on Pavement." An amber flashing light has been placed on the sign 
to emphasize that weather may cause potentially hazardous road conditions. There are 
no structures or intersections within the site. Traffic volumes are estimated to be ap- 


ing prohibits passing through the curves. The only sign present in the site is a special warn- 
proximately 1,020 vehicles per day on this segment of the Parkway. 


Parkway’s road surface ranges from 20.5 to 21.3 feet through this site. The centerline sirip- 


SITE 15 
Existing Conditions 
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Accident History 


Six accidents were recorded at this site during the four-year study period. All of the acci- 
dents occurred when freezing rain was falling producing extremely icy road conditions. 
Five of the six accidents at the site were fixed-object collisions with roadside vegetation. 
One pedestrian-related accident was reported at Site 15. The pedestrian was struck and 
killed by a vehicle that was out of control due to the icy road. All other accidents at the site 
were minor and did not produce injuries. The location of the accidents at this site are shown 


in Figure 15A. A composite summary of important accident characteristics is presented 
below. 


ACCIDENT DATA 
SITE 15:___ MIP 290.9 - 291.1 ACCIDENT PERIOD 1984 - 1967 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 


_=—e Sun. Mon. ‘Tues. Wed. ‘Thurs. ni Sat 
6 4 2 


NO. OF ACCIDENTS BY MONTH 


[a Raye Fo BeOS WeDo 
2 


| NO. OF ACCIDENTS BY TIME OF DAY 
| 123 4 § 6 7 8 9 10 11 12 13 14 15 16 17 16 19 20 21 22 23 26 
2 2 1 1 

NO. OF ACCIDENTS NO. OF ACCIDENTS NO. OF ACCIDENTS 


ce | Meroe 


NO. OF ACCIDENTS BY ACCIDENT TYPE 
F Anienal ~~“ Gideewipe +Non-Col. Headon Gacking Other 


NO. OF ACCIDENTS BY POSSIBLE VIOLATION 


NO. OF ACCIDENTS BY SEVERITY 
I 

| injury Ace. (No. of injuries) _| | | mz, 

| Fatality Acc. (No.of Deaths) | 1(1) | | | | 

[Property Damage OnlyAcc. | 5 | | | | & } 
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Site Photographs 


Photograph 1: The Parkway is approximately 21 feet wide and changes grades from 
2.5% to 8.5% at MP 291. 


Photograph 2: The vegetation growing on the east side of the Parkway shades the road 
and contributes to the icy road conditions commonly experienced at this site. 


Photograph 3: This photograph depicts the gentile road alignment of the Parkway at the 
top of Green Hill. 


Photograph 4: An “ice on Pavement" warning sign has been installed north of the site to 
alert drivers to the hazardous road conditions in the winter. The amber flashing light (van- 
dalized in this photograph) is used to reinforce the warning sign’s message. 
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Recommended improvements 


This section of the Parkway has 4 history of accidents during icy-road conditions. The 
design of the road does not appear to be deficient. Additional warning of potentially icy- 
road conditions is needed since the sole warning sign is undersized and its flashing light 


is broken. 
The following improvements address the deficiencies at this site: 
List of Improvements Setmetes Cott 
@ Remove the exdsting undersized “ice on Pavement" warning sign and flash- 
Ing light. $ 100.00 


@ install a “Beware of Sudden icing’ waming sign (W6-10, 30°30") on both 
approaches to thie ste. Locate one sign 750 feet north of the miepost marker 
on the north approach and the other at MP 291.4. Remove the signs during 
the summer months. 600.00 


@ install a hinged “ice on Pavement* waming sign (W8-10A, 36536") with an 
amber flashing light on both approaches to this site. Locate one sign 500 
fest north of the miepost marker on the north approach and the other at MP 


291.3. Remove both signs during the summer months. __ 2,000.00 
@ NPS should consider the use of a course-graded asphalt or a high friction 
Chip and seal on the pavement in this area. (No Cost Provided.) 
Total improvement Costs: $ 2,700.00 
Benefit/Cost Ratio: 1.66 
Hazard index Calculation Form 
Ge 16: __ MP 290.9 - 291.1, Thunder Ha 
Number of Accidents 1S soo 30 06k - 5.41 
Accident Rate 484 = aco/MVE eo .« 023 = 1463 
Aocident Severity 10,500 dollars 60 6x 0191 = 1203 
Sight Dletance ~ - 1.17 (wt. avg.) 230 « 00% - 1.70 
Oriver Emp cc y 183 (wt. avg) 05 «x O14 - 454 
inforn - ©. syetem Deficiencies 2 (tag) 33 06x OOS - 3.83 
Cont of Rosemmanded bepeovement: $2,700 
Cost Factor: 97 
Priority index = (Hazard index x .75) + (Cost Factor x .25) 
(42.14 x .75) + @7 x 25) = 55.86 
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SITE 16 
Existing Conditions 


Site 16 consists of a two-quadrant interchange located near Parkway Milepost 292.0 just 
outside Blowing Rock, North Carolina. The site includes the access ramps to U.S. High- 
way 221/321, an overpass structure, and ‘T’ intersections at the Blue Ridge Parkway. 
U.S. Highway 221/321 is a major north-south route and connects Blowing Rock with the 
nearby community of Boone. The site’s location is shown on the map at the bottom of this 
page. Grades on the Parkway are approximately 7% and average between 4 and 7.5% 
on the access ramps. The width of the Parkway’s road surface is typically 21.0 feet through 
this site. The width of the pavement on the ramps varies from 20.5 to 24.0 feet. Right turn 
lanes have been provided on U.S. 221/321. Access to and from the Parkway is controlled 
by either stop or yield signs. All existing conditions and the results of two-hour turning 
movement Counts taken at both intersections on the Parkway are presented in Figure 16B. 
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Accident History 


The interchange with U.S. 221 was the sis of twelve accidents during the study period. 
Figure 16A shows the location and pertinern data for all twelve accidents at the site. Five 
accidents involved more than one vehicle and m:cluded four angie collisions, a three-car 
colision, and a rear-end collision. Four of the muiti-vetscie collisions occurred at the junc- 
tion of the Parkway and the south exit ramp. The junction of the Parkway and the north 
exit ramp was the site of one angie Collision and four single-vehicie accidents during the 
Study period. Four of the seven single-vehicie accidents occurred during snowy or icy road 
conditions. Eight of the twelve accidents took place during the day when conditions were 
Clear and dry. A summary of the twelve accidents which occurred during the study period 
is shown below. 


ACCIDENT DATA 


SITE 16:__ MP 291.7 - 291.9 ACCIDENT PERIOD 1984 - 1967 


NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 
[1964 1985 1985 1967 | Mon. Tues. Wed. Thus Fri Sat. 
5 


|? 2 4 2 2 3 3 1 1 
NO. OF ACCIDENTS BY MONTH 

[Jan Feb. Mar. Apr. May June July Aug Sep Oct Nov. Dec. 

2 2 1 


a 1 1 1 2 2 


NO. OF ACCIDENTS BY TIME OF DAY 
123 45 6 7 8 9 0 11 12 13 14 15 16 17 18 19 2 21 22 23 24 | 
1 1 3 2 1 1 1 1 1] 


Deen  Ousk || Ory Wet Snow ice Other |[ Geer fan Snow Fog 
8 ‘ || 8 1 3 |} o + 4 


No Ap. Aicohol = acidess ~Right-of ——simproper improper mproper 

NO. OF ACCIDENTS BY SEVERITY NO. OF ACCIDENTS 
| | 1oe4 a a a INVOLVING 
| injury Acc. (Mo. of injuries) | 1 (1) 1) | 2g) | 4 | MOTORCYCLES 
| Fatality Ace. (Mo. of Deathe) | | |} 0 | 0 
| Property Darnagy Only Acc. | 2 a | 2 {| 8 3 
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Site Photographs 


Photograph 1: This photograph of the site presents the driver's view of the approach to 
the junction of the Parkway and the south ramp. Note that the terminal end of the guardrail 
is located adjacent to the exit ramp. 


Photograph 2: White edgelines and steel guardrail have been used on the south ramp. 


Photograph 3: This photograph shows the alignment change where the north ramp in- 
tersects U.S. 221/321. 


Photograph 4: The stop sign on the north ramp is not visible to approaching traffic due 
to the trees along the right side of the road. 
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Site 16 
Existing 
Conditions 


Recommended improvements 


The major problems at this interchange are located on the exit ramps and include deficient 
signing and sight distance limitations at both junctions with the Parkway. A vehicle conflict 
study performed on the Parkway indicated that 13% of the traffic at the north ramp and 
16% of the traffic at the south ramp had difficulty negotiating the layout of each exit ramp. 


The recommendations presented below address these deficiencies: 


List of improvements Estimated Cost 


@ Install 20 mph advisory exit speed signs (W13-2, 24°x30") on both Parkway 
approaches to this interchange. Locate the signs approximately 250 feet 
from the exit. $ 600.00 


@ install 15 mph advisory exit speed signs (W13-2, 24°x30") on both ap- 
proaches on U.S. 221/321. Locate the signs approximately 250 feet from the 
exit. 


600.00 
@ Install U.S. route markers with directional arrows (M1-4 and M6-2) on the 
median islands at the Parkway junction as shown in Figure 16C. 1,000.00 
@ Install ‘Keep Right" signs (R4-7, 24°x30") on the median islands at the junc- 
tions with U.S. 221/321 as shown in Figure 16C. 600.00 
@ install "Stop Ahead" signs (W3-1A, 30°x30") on both exit ramps approximate- 
ly 300 feet in advance of each stop sign. 1,200.00 
@ Install painted stop bars adjacent to each stop sign. 800.00 
@ Install 4" white shoulder stripes on the north ramp. The south ramp already 
has shoulder striping. 750.00 
@ Remove the median curbing from all four median islands at this site. 8,000.00 
@ Remove the trees and shrubs that block the sight distance: “he P: + way 
ramp junctions as shown in Figure 16C. 3,000.00 
@ Modify the end of the existing steel guard rail on the south ramp by warp- 
ing the southernmost end away from the roadway. The existing guard rail 
end is located approximately 6 feet from the roadway shoulder at the 
entrance to the exit ramp. 2,000.00 
@ Replace the existing yield signs with standard size (36"x36"x36") yield signs. 600.00 
Total improvement Costs: $19,150.00 
Benefit/Cost Ratio: 1.30 


165 


Hazard index Calculation Form 
She 16: __ MP 291.7 - 291.9, Junction U.S. 221 
Data indicator Parbal 
indicator _ Value _ Valve ______ Weight H's 
Number of Accidents 3.0 acc/yr 440 x 0.164 = 7.22 
Accident Rate 4.72 acciMVE 64.0 x 0.225 = 14.40 
Accident Severity 12,400 dollars 69.0 x 0.191 = 13.18 
Sight Distance Ratio 45 = (wt. avg.) 100.0 x 0.074 = 7.40 
Oriver Expectancy 40 (wt avg.) 66.7 x 0.149 = 9.94 
information System Deficiencies 333 836 (wt. avg.) 55.5 » 0.115 = 6.38 
Hazard index: 58.52 
Cost of Recommended improvements: $19,150.00 
Cost Factor: 90 
Priority index = (Hazard index x .75) + (Cost Factor x .25) 
(58.52 x .75) + (90x .25) = 66.39 


166 


Site 16 


Recommended 
improvements 


@! 50 100°) 3 200 | Figure 16C 


SITE 17 
Existing Conditions 


This site is located at Parkway Milepost 382.0 on the outskirts of Asheville, North Carolina. 
Site 17 includes a two-quadrant interchange formed by the intersections of access ramps 
from the Parkway to U.S. Highway 70. An intersection with the access road to the NPS’s 
Oteen Maintenance Area is located just south of Milepost 382.0. The location of the site is 
shown in the figure below. Grades on the Parkway are relatively flat at between 2 and 2.5%; 
however, the maximum grades of the north and south access ramps are quite steep at 
13% and 14%, respectively. The centerline striping at this site prohibits passing on the 
Parkway and the access ramps. The width of the road surface of the Parkway and ramps 
is somewhat variable but averages between 22.0 and 23.0 feet. The road surfaces are in 
good condition. Right turn lanes have been provided on U.S. 70. All existing conditions at 
this site are presented in Figure 17B. A summary of the turning movement counts con- 
ducted at this location are also shown in the figure. 
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Accident History 


The Parkway junction with U.S. 70 was the site of ten accidents during the four-year study 
period. Three of the accidents took place on or near the south exit ramp, one occurred 
on the bridge, and six happened on the north exit ramp. The location of each accident is 
shown in Figure 17A. The accidents included two rear-end collisions, one sideswipe, one 
angie accident, and six collisions with fixed objects. Median curbs were struck in four of 
the six fixed-object collisions. Three of the ten accidents produced a total of three injuries. 
Excessive speed and reckless driving were the primary causes of the accidents at this site. 
All ten accidents occurred when conditions were clear and dry. Seven of the accidents 
happened during the day. The composite characteristics of the ten accidents that occurred 
at this site are showmi below. 


ACCIDENT DATA 


SITE 17:___ MP 282.0 - 382.2 ACCIDENT PERIOD > 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 


("1080 1088 1008 1087] [Sin Won Tues. Wed. Thurs. Fr Sat 
}2 4 2 Sf] 1 2 2 3 2 


NO. OF ACCIDENTS BY MONTH 
[Jan Feb. Mar. Ap. May dme Jy Aug Sept Oct Nov. Dec | 
| 1 1 1 4 1 2 | 


NO. OF ACCIDENTS BY TIME OF DAY 
| 123 4 &§ 6 7 8 9 WW 11 12 13 14 15 16 17 18 19 2 21 22 23 24 | 
4 1 2 1 2111 1 | 


Site Photographs 


Photograph 1: Concrete paving blocks have been used to effectively counter shoulder 
wear at the north ramp’s junction with the parkway. Note that the raised median at this in- 
tersection shows evidence of numerous Collisions. 


Photograph 2: There is no advisory speed posted for the north exit ramp. Tests indi- 
cated that 20 mph was the maximum safe speed for both ramps at this site. 


Photograph 3: The back slope on the right side of the road blocks the view of the south 
ramp for approaching traffic. 


Photograph 4: The "Folk Art Center" sign on the south ramp blocks the view of the stop 
sign located at the Parkway. 
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Recommended Improvements 


The major deficiencies at this interchange are located on the exit ramps. The maximum 
safe speed for both ramps was determined to be 20 mph while the average approach 
speed was determined to be 40 mph. The sight distance is limited by vegetation and the 
curvature of the exit ramp at several locations. The curbs at the medians evidence 
numerous vehicle strikes. These median curbs were involved in 40% of all accidents at this 
site during the study period. Vehicle conflicts or traffic violations were recorded for ap- 
proximately 14% of the motorists passing through this site during a vehicle-conflict study. 
The most common vehicle conflict involved through traffic on the Parkway and vehicles 
turning at the ramps. 


List of improvements 


Install 20 mph advisory exit speed signs (W13-2, 24"x30") on both Parkway 
approaches to this interchange. Locate the signs 250 feet from each exit 


ramps. 


Install U.S. route markers with directional arrows (M1-4 and M6-2) on the 
median islands as shown in Figure 17C. 


Install a 20 mph advisory exit speed sign (W13-2, 24"x30") on the west ap- 
proach on U.S. 70. Locate the signs 250 feet from the beginning of the exit 


ramp. 


Install “Stop Ahead" warning signs (W3-1A, 30"x30") 300 feet back from each 
stop sign at this interchange. 


Install painted stop bars adjacent to all stop signs. 
Remove the curb on all of the median islands. 
Install 4" white shoulder stripes on both exit ramps. 


Remove the trees that limii sight distance at this interchange. The areas re- 
quiring tree removal are shown in Figure 17C. 


Replace the undersized yield signs (24"x24") located at the Parkway ramp 
junctions with standard 36"x36"x36" yield signs. 


Remove the “Keep Right" sign from the median at the north Parkway junc- 
tion. 


Total improvement Costs: 
Benefit/Cost Ratio: 


Estimated Cost 


$ 600.00 
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Hazard index Caiculation Form 
Ste 17: __MP 382.0 - 382.2, Junction U.S. 70__ 
~ Data indicator taal 
indicator Value Valve Weight Hi's 
Number of Accidents 25 acciy 40.0 x 0.164 = 6.56 
Accident Rate 143 acc/MVE 24.0 x 0.225 = 5.40 
Accident Severity 9.730 dollars 61.0 x 0.191 = 11.65 
Sight Distance Ratio 85 (wt avg) 75.0 x 0.074 = 5.55 
Driver Expectancy 30 8 (wt. avg.) 50.0 x 0.149 = 7.45 
information System Deficiencies (wt. avg.) 50.0 x 0.115 = 5.75 
Hazard index: 42% 
Cost of Recommended improvements: $24,200.00 
Cost Factor: 96 
Priority index = (Hazard index x .75) + (Cost Factor x .25) 
(42.36 x .75) + (96x .25) = 55.77 
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Site 17 


Recommended 
improvements 
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an overpass, and the approaches to the access ramps on the Parkway. 
The grades on the Parkway were measured at 6.1% on the north approach and 13% on 


Existing Conditions 
This site consists of a two quadrant interchange which connects the Parkway with U.S. 


SITE 18 


tively. The road surfaces at this site are in good condition and average 21.0 feet in width. 
Centertine striping prohibits passing between the intersections on the Parkway and on the 
access ramps. Yield and stop signs are used to contro! traffic at the ramp junctions. Figure 


188 shows all existing signing and summarizes turning movement counts that were con- 


ducted at the site. 


Highway 74. The site, located at Mileposts 384.6 to 384.8, is situated just east of Asheville, 
North Carolina. The site includes the access ramps and intersections that connect the 
the south approach. Grades on the north and south ramps measured 5% and 12%, respec- 


Parkway to U.S. 74, 
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Accident History 


A total of thirty-six accidents took place at the Parkway’s junction with U.S. 74. The majority 
of these accidents occurred where the exit ramps intersect the Parkway and in the curve 
on the north exit ramp. The location of all accidents is shown in Figure 18A. There were 
fourteen multi-vehicie accidents and twenty-two single vehicle accidents recorded at this 
site during the study period. Fifteen accidents involved collisions with fixed objects such 
as the guardrail on the north exit ramp or the median curb. Only three of the thirty-six ac- 
Cidents at Site 18 resulted in injuries. Twenty-six accidents took place during daylight hours 
when the weather was clear, and twenty-three occurred on dry pavement. Excessive speed 
was a contributing factor in more than half of all accidents at this site. All important charac- 
teristics for the accidents that occurred at Site 18 are compiled below. 


ACCIDENT DATA 
SITE 18:__ MiP 384.6 - 384.8 ACCIDENT PERIOD ____ 1984 1967_ 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 


1964 1985 1 Sun. Mon. Tues Wed Theses Fi Sa | 
6 


1 
| 2 “e s wz]; 5 3 7 4 8 3 | 


[Jan Feb. Mar. Apr. May June July Aug Sem Oct Nov. Dec 
mR, 2 2 1 4 $3 Ff 5S 2 5 1 


NO. OF ACCIDENTS BY TIME OF DAY 
123 45 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 26 | 
1 1 41113 1 64442 1 2 | 


Site Photographs 


Photograph 1: This photograph of the north ramp shows that the back slope obstructs 
the view of the exit ramp for approaching traffic. 


Photograph 2: Trees limit the view from the south ramp of Parkway motorists approach- 
ing the intersection. 


Photograph 3: The large rocks placed on the median at the junction of the south ramp 
and U.S. 74 constitute fixed-object hazards and should be removed. 


Photograph 4: Chevron warming signs were installed in the curve on the north ramp in 
1988 by the NPS. No accidents have been reported at this location since the installation 


of the signs. 
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Recommended improvements 


Fourteen of the thirty-six accidents during the study period occurred in the curve on the 
north ramp. NPS installed eight chevron signs in this curve in 1988 to address this problem. 
No accident has been reported at this location since the installation of the signs. 


There is a need for better identification of the Parkway junctions through appropriate exit 
ramp signing. The average approach vehicle speed was determined to be 45 mph while 
the maxdmum safe speed for the exit ramps is 20 mph. A vehicle conflict study performed 
at the site indicated that 22% of all approach vehicles at the north rarmp and 12% at the 
south ramp produced vehicle conflicts or traffic violations. The majority of the traffic con- 


fiicts involved through traffic and vehicles entering or exiting the Parkway. 
The following recommendations address the safety problems and deficiencies at this site: 


List of improvements Estimated Cost 
@ Remove the exdsting 20 mph advisory exit speed sign located on the north 
‘ramp. $ 100.00 


@ Install 20 mph advisory exit speed signs (W13-2, 24°30") on the ramp ap- 
proaches (both on the Parkway and on U.S. 74). Locate the signs 250 feet 
in atvance of each ramp. 1,200.00 


¢ install U.S. route markers with directional arrows (M1-4 and M6-2) on the 
medians ay, shown in Figure 18C. 


@ iistall painted stop bars adjacent to each stop sign at this site. 


@ install “Stop Ahead" warming signs (W3-1A, 30°30") 300 feet in advance of 
each stop sign. 


800.00 
600.00 
900.00 
@ install 4" whkte shoulder stripes on both ramps. 1,500.00 
£000.00 
300.00 


e i cmaaaaamaaastaa pts 
U.S. 74. 1 


@ Install a “No Left Turn’ sign (R3-1, 24524") on the median at the south ramp 
junction with U.S. 74. 


@ Replace the undersized yield sign located at the south ramp junction with 
the Parkway with a standard size (36°36°36") yield sign. install R on the 
right side of the ramp as shown in Figure 18C. 

@ Relocate the ‘Folk Art Center” signs to the positions shown in Figure 18C. 

@ Relocate the stop signs at the Parkway ramp junctions to make them more 


@ Remove the trees that obstruct the view of the road alignment on the south 
ramp. 
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List of improvements Estimated Cost 
@ Remove the curbs from the median isiands at this interchange. 16,000.00 
@ Flatten the back slope that blocks the view of the north ramp from the north 
approach. 10,000.00 


@ Remove the East 74 route marker and directional arrow (lacing the 
northbound traffic) located across from the south ramp junction on the 


Parkway. 100.00 

@ Relocate the interstate route marker from the north approach to a position 
approximately 350 feet north of the endt ramp. 300.00 
Total improvement Costs: 736,600.00 
Beneft/Coet Ratio: 1.05 


Hazard index Calculation Form 
She 16: __MP 204.6 - 204.8, Junction U.S. 74. 
"Data Thdicstor a 
Indicator Valve Valve __ Weight _ Hie 
Number of Accidents 9 eccly 73.0 
Accidam Rate 4.75 ecciMVe 64.0 x 0228 - 14.40 
Accident Severity 9981 dollars 62.0 x 01991 = 1184 
Sight Distance Ratio 40 (wt. avg.) 100.0 x 0074 = 7.40 
Oriver Expectancy 5.17 «= (wt. avg.) 86.2 x 0140 = 12.84 
information System Deficiencies SS (wt. ev) 91.7 x 61995 - 10.56 
Hazard index: 68.00 
Cost of Reconwnanded improvements: $36,600.00 
Cost Factor: o4 
Priority index = (Hazard index x .75) + (Cost Factor x .25) 
$60.00 x .75) + (4x 25) = 76.25 
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INSTALL M3-2, M3-4, 24x12 
M1-4, M1-4. 24x24 
M6-2, M5-1. 21x15 


REMOVE SIGN 


REMOVE MEDIAN CURB 
INSTALL PAINTED STOP BAR 


REPLACE EXISTING R1-2 WITH 
36"x36"x36" SIGN . 
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INSTALL M3-4, M3-2, 24°x12" 
M1-4, M1-4, 24°x24 


. M5-1, M6-2, 21°x15" : 
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iy ‘ * INSTALL W13-2, 24°x30" REMOVE TREES 
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INSTALL 4” WHITE SHOULDER 
STRIPES ON RAMP 
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2, INSTALL W3-1A, 30°x30" 
INSTALL W13-2, 24°x30" 
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SITE 19 
Existing Conditions 


Site 19 consists of a single curve located near Parkway Milepost 388.0 southeast of 
Asheville, North Carolina. The location of this site is shown in the figure below. The grade 
of the Parkway varies from 3.4 to 5.6% within the site. The road surface is typically 21.5 
feet wide and is in good condition. The entire site has been striped with a double solid yel- 
low centerline. Other than striping, the only traffic control devices at this site are seasonal 
warning signs ("Beware of Sudden icing") equipped with amber flashing lights to em- 
phasize the sign’s message. All existing Conditions at this location are shown in Figure 
19B. The current traffic volume at Site 19 is estimated to be 4,500 vehicles per day. This 
section of the Parkway is used by Asheville commuter traffic. 
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Accident History 


This location was the site of eighteen accidents during the four-year study period. The 
locations of these accidents are shown in Figure 19A. Fourteen of the accidents occurred 
during the months of January and February and were the result of icy-road conditions. 
Southbound motorists often lost control during such road conditions and sideswiped other 
vehicles or left the road and struck fixed objects. There were eight sideswipes and eight 
fixed-object accidents reported at the site during the study period. Vehicies rolled in four 
of the run-off-the-road accidents. Only four accidents resulted in injuries. Sixteen accidents 
happened when the weather was clear, and thirteen took place at night or low-light con- 
ditions. The composite characteristics of the eighteen accidents at this site are presented 


ACCIDENT DATA 


SITE 19: _MP 387.8 - 388.0 _ ACCIDENT PERIOD 1984 - 1987 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 


[1964 1965 1986 1967 | Sun. Mon. tues. Wed. ‘Thurs. Fr Sat. 


Bie 2 2 7 | 1 7 1 2 3 4 


NO. OF ACCIDENTS BY MONTH 
-~Jan. Feb. Mar. Apr. May June July Aug Sept Oct Nov. Dec. 
6 8 a 


NO. OF ACCIDENTS BY TIME OF DAY 
123 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 1 3 4 9 12 2 1 1 
NO. OF ACCIDENTS NO. OF ACCIDENTS NO. OF ACCIDENTS 
BY LIGHT CONDITIONS BY ROAD CONDITIONS BY WEATHER CONDITIONS 


Gayight Dark Dawn — Ousk] [Oy Wat Snow te Other || Gear Pan Snow Fog 


NO. OF ACCIDENTS BY SEVERITY NO. OF ACCIDENTS 
1964 a 1967 “Total INVOLVING 
Injury Acc. (No. of injuries) 1 (1) 1 (1) 2 (2) 4(4 MOTORCYCLES 
Fatality Acc. (No. of Deaths) 0 0 
Property Damage Only Acc. 6 2 1 5 14 
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Site Photographs 


Photograph 1: This photograph shows the site from the north approach. The hinged 
warning sign located on the right side of the road must be manually turned to face traffic 


during icy-road conditions. 

Photograph 2: This “Beware of Sudden icing” warning sign has a steel box which 
protects the amber, flashing light mounted on the top of the sign post. 

Photograph 3: The box-shaped drainage channel located along the west side of the 


Parkway presents a Significant hazard to errant vehicles. A flatter "V" ditch is more desirable 
in this location. 


Photograph 4: This view looking north from MP 388 shows the gentle roadway align- 
ment of the Parkway at this site. 


Recommended improvements 

The accident history of this road section is almost entirely the result of icy-road conditions. 
The mountainous terrain to the southeast shades the roadway during the winter months 
resulting in frequent icy conditions. The severity of ice-related accidents at this site is often 
compounded by the presence of commuter traffic. Heavier traffic volumes have resulted 
in more multi-vehicle accidents than in other locations in the Parkway. The shape of the 
drainage ditch along the roadside tends to increase the severity of run-off-the-road acci- 
dents at this site. The drainage ditch should be modified to minimize the possibility of a 
roll-over or a fixed-object collision during run-off-the-road accidents. 


The following recommendations address the problems at this site: 


List of improvements Senses Cont 


@ Remove the box-shaped concrete drainage ditch located on the east side 
of the Parkway at this site. The shape of this ditch may cause an errant 
vehicle to stop abruptly or roll-over. $10,000.00 


@ Fi the low area on the outside of the curve at MP 387.9. 5,000.00 


@ install a “Beware of Sudden icing’ sign (36°36") on both approaches and 
locate & 300 feet in advance of the existing signs as shown in Figure 198. 
Remove these signs during the summer months. 800.00 


@ Remove the existing “Beware of Sudden icing” signs at this location and in- 
stall hinged “ice on Pavement" warning signs (36°36") with existing amber 
flashing lights at the same locations. Remove these signs during the sum- 
mer months. 1,200.00 


@ NPS should consider the use of a high friction chip and seal application on 
this section of the Parkway to minimize the effects of the road icing. Surveil- 
lance and sanding of this road section during the winter should be a high 
priority. (No Cost Provided.) 


Total improvement Costs: $17,000.00 
Benefit/Cost Ratio: 1.05 


Relocate the Parkwe,/'s alignment to the 
mountain) to expose the road to the sun during 
the winter. Grade the shoulder areas as fiat and smooth as possible to help 
minimize vehicie roll-overs. 


Term 
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Hazard index Calculation Form 
See 1 __ MP 357 8-380 
~~ Date richcatior i 
Value _ _vave____ Weigit i 
Nanber of Accidents 45 secc/y 56.0 x 0164 7 9.18 
Accident Pate 32 «6acoMVE 30.0 1 0225 - 125 
Accident Severity 14544 dollars 73.0 1 0.191 . 13.94 
Sight Oletance Ratio 121 = (wt avg) 20060Cxst—s«CCTG - 1.63 
Ortver Expectancy 267 = (wt. avg.) “5 « O14 > 663 
intormation System Oeficiences 25 = (wt. avg.) “a7 «x (ONS - 480 
Hazard index: 47.43 
Cost of Recommended improvements: $17,000.00 
Cost Factor: ) 
Priority index = (Hazard index x .75) + (Cost Factor x 25) 
(47.43 x .75) + @8x 25) = O07 
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SITE 20 
Existing Conditions 


This site consists of a “T" intersection formed by the junction of the Parkway with the ac- 
cess road to Waterrock Knob Overlook near Milepost 451.0. The location of the site is 
shown on the map at the bottom of the page. The “T" intersection is located in the midst 
of a 180 degree curve in the Parkway. A turf median has been installed on the north and 
south approaches to the intersection to separate traffic flows. Grades on the Parkway 
range from 5.4 to 6.1% in the vicinity of the intersection. The access road to the overiook 
has a grade of 4.4%. Roadway widths are typically 21.0 feet on the undivided approaches 
and 20.0 feet on the road to the overiook. The Parkway’s width (including the turf median) 
is 66 feet at the intersection. Figure 20B presents the existing conditions and summarizes 
the results of a turning movement count at this site. 
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Accident History 


A total of six accidents occurred at this site during the study period. The location of each 
accident is shown in Figure 20A. Four accidents happened at the intersection to Water- 
rock Knob Overlook and two others took place in the parking area for the attraction. Two 
Collisions with a guiderail, one angle collision, and a non-collislion accident were recorded 
in the intersection. Accidents in the parking area included an angie collision and a fixed- 
object collision by a backing vehicle. Three of the four accidents at the intersection 
produced injuries to four persons. All six accidents at this site occurred during the day 
when conditions were clear and dry. Pertinent characteristics for the six accidents that oc- 
curred at Site 20 are summarized below. 


ACCIDENT DATA 
SITE 20:____ MP 451.0 - 451.2 ACCIDENT PERIOD 1984 - 1987 
NO. OF ACCIDENTS BY YEAR NO. OF ACCIDENTS BY DAY OF WEEK 


1 1 1 1967] [ Sun Mon Tues Wed. Thus i Sat 
1 3 2 | 1 2 2 1 


NO. OF ACCIDENTS BY MONTH 
[Jan Feb. Mar. Apr. May June July Aug Sept. Oct Nov. Dec. | 


a 2 2 1 1 


NO. OF ACCIDENTS BY TIME OF DAY 
| 1 23 4 5 6 7 8 9M 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 13 1 


NO. OF ACCIDENTS NO. OF ACCIDENTS NO. OF ACCIDENTS 
BY LIGHT CONDITIONS BY ROAD CONDITIONS BY WEATHER CONDITIONS 


(Gayligh Cer Cawn Ouek|[ Ory Wet Snow ce Other |( Clear fain Snow Fog | 
6 6 6 
NO. OF ACCIDENTS BY ACCIDENT TYPE 

Aoinal =“ Sideewipe ~=Non<ol. Headon  Gacking Other | 


NO. OF ACCIDENTS BY SEVERITY NO. OF ACCIDENTS 
a a a a INVOLVING 
Aco. (No. of 11) | tm | 3 (4) MOTORCYCLES 
Fatality Acc. (No. of Osaths) | 0 2 
Property Damage Onty Aco. | i 2 |] 4 3 
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Site Photographs 


Photograph 1: Many Parkway visitors stop next to the guiderail in the curve to admire 
the view. Note the wear on the shoulder resulting from heavy vehicle use. 
Photograph 2: This photograph shows the layout of this site. Vehicle-conflict studies at 
the intersection have shown that the divided road is a source of confusion for many 
Parkway visitors. 


Photograph 3: The back slope located adjacent to the intersection blocks the view of 
approaching traffic. 


Photograph 4: a—— 
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Recommended Improvements 


Based on field observations of the intersection at Waterrock Knob Overlook, it is apparent 
this site presents problems to many visitors. The divided highway design is often 
misinterpreted by people thinking the northbound lane is actually the location of the over- 
look. A vehicle conflict study performed at this site indicated that 19% of the approach traf- 
fic from the north and 52% from the south had difficulty negotiating the layout of this site. 
The most common conflicts involved vehicles on the Parkway that had to brake for turn- 
ing vehicles or to avoid parked vehicies on the shoulder. 


The recommended improvements provided below address the safety problems at the site: 


List of Improvements Estimated Cost 
@ Install painted arrows on the pavement showing the direction of travel at the 
ends of the medians and in the vicinity of the intersection. $2,000.00 
@ Remove the “Overlook Ahead” sign and relocate the large “Waterrock Knob 
Overlook" signs to the locations shown in Figure 208. 1,000.00 


@ Install a turn warning sign (W1-5A, 30°x30") and a 25 mph advisory speed 
plate (W13-1, 18°18") on both approaches to the curve. Locate the signs 


as shown in Figure 208. 600.00 
@ Replace the 24" stop sign with a standard stop sign (Ri1-1, 30°30"). 300.00 
@ Install a painted stop bar adjacent to the stop sign. 200.00 
@ Flatten the back slopes on both sides of the junction that block the view of 

approaching traffic. 8,000.00 
@ Extend the guiderail 200 feet to the south to eliminate the “volunteer pull- 

outs”. 6,000.00 


@ Plant evergreen trees along the outside edge of the curve to eliminate the 
view from this location. This is the only effective way to discourage vehicies 


from stopping in the curve. 3,000.00 
Total improvement Costs: $21,400.00 
Benefit/Cost Ratio: 1.09 


@ Long-Term improvement Remove the turf median at this site and install 
asphalt pavement in its place. Eliminate all median signing. Provide a painted 
median with turn bays and painted directional arrows on the pavement to 
show lane usage. The wooden guide rail at this site should be replaced with 
a steel-backed guide rail. 
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Appendix A: Parkwide Curve Warning Sign 
Recommendations 


Since most of the Blue Ridge Parkway has a curved alignment, the road was evaluated to 
determine if existing Curve signing is appropriate and where additional signing is desirable. 
The entire "main line" of the Parkway was driven with a vehicle equipped with a balibank 
indicator to determine the maximum safe speed for curves. The following list contains 
milepost locations for curves with maximum safe speeds that are at least 10 mph less than 
the posted speed limit. Curve warning signs along with advisory speed plates are desirable 
at these locations. Recommended signs are shown below along with the sign reference 
number (as listed in the Manual on Uniform Traffic Control Devices). The standard size for 


Curve warning signs is 30°x30" and 18°x18" for advisory speed pilates. All of the warning 
signs recommended herein should be yeliow and biack in color. The appropriate curve 


warning sign and corresponding advisory speed plate should be installed on both the north 
and southbouric approaches to the curve. An on-site investigation should be conducted 
by NPS at each curve to determine the optimum location for sign placement. 


The locations of all accidents during the study period were examined to determine if any 
of these curves had significant accident histories. The number of accidents that occurred 
at each of the curve locations during the 1984-1987 period is shown below. A total of 135 
accidents, including 4 fatality and 59 injury accidents, occurred at 84 curve locations listed 
in this appendix. It is recommended that the curve locations that have an accident history 


be given the highest priority. 
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Number of Recommended 5 
Accidents Recommended Advisory 
16.4- 166 2 wi 35 
18.9 1 Wi-1 30 
19.4 3 Wt-1 30 
20.4 0 Wi-1 30 
20.9 0 Wi-1 30 
21.1-21.2 2 wi3 30 
278 1 Wi-1 30 | 
31.4 0 W1-2 35 
32.0 0 wi-4 35 
35.1 1 Wi-1 30 | 
96.5 - 36.7 0 wi3 30 
37.0 4 Wi-1 30 
38.3 1 w1-2 35 | 
43.9 0 W1-2 35 
49.1 0 W1-2 35 
51.5 -51.6 3 wi3 30 
526 0 W1-2 35 | 
54.4 0 W1-2 35 
546 0 W1-2 35 
55.2 0 wi-2 35 a 
68.0 - 68.2 3 wi3 25 
68.8 1 wi-1 30 
70.1 0 w1-2 30 
71.0 0 Wi-1 30 5 
71.2-715 0 wis 30 
71.8 1 wi-1 RY 
722-725 1 wis 30 | 
73.0 0 W1-2 35 
73.7 0 W1-1 30 
75.9 1 wt-2 35 | 
76.9 0 W1-2 35 
778 0 Wi-1 30 
78.0 0 w1-3 25 
78.7 0 W1-2 35 | 
81.5 - 81.6 1 W1-3 30 
84.1 - 84.4 1 wi-3 30 
86.4 0 Wi-1 30 | 
86.8 0 W1-1 30 
88.1 -88.9 6 wis 25 
W7-3a (next mile) | 
89.5 - 90.0 3 wis 30 
W7-3a (next 1/2 mile) 
98.7 0 W1-2 (for southbound only) 35 
101.2 0 wi-1 35 a 
128.8 0 W1-2 35 
129.2 0 wt-1 30 
129.5 , wit 30 | 
132.4 0 W1-2 35 
137.6 - 138.1 1 wis 30 
—- | 2. wi-1 30 | 
199 


Number of Recommended 
Accidents Recommended Advisory 
Milepost (1984 - 1987) Sign _ Speed 
138.9 0 W1-2 35 
139.8 0 W1-1 30 
151.5 - 151.7 2 W1-2 30 
152.0 - 152.1 0 W1-3 30 
167.7 1 W1-1 30 
168.4 - 168.5 1 W1-4 35 
169.8 1 W1-2 35 
216.9 1 W1-1 35 
234.5 1 W1-2 35 
237.6 0 W1-2 3 
262.0 1 W1-2 36 
264.4 0 W1-2 35 
270.4 - 270.6 1 W1-4 35 
273.6 2 W1-2 3b 
275.6 0 W1-2 35 
289.8 0 W1-2 35 
299.4 0 W1-2 35 
301.0 1 W1-2 35 
300.5 0 W1-2 35 
301.8 0 W1-2 35 
319.7 0 W1-2 35 
320.1 1 W1-1 25 
321.4 1 W1-1 30 
321.9 0 W1-1 30 
322.5 0 Wi1-1 25 
323.2 - 323.7 1 Ww1-5 30 
325.7 1 W1-1 30 
331.7 0 W1-1 30 
334.8 - 335.1 0 wi-+5 30 
336.1 0 W1-2 35 
336.6 0 W1-1 30 
337.2 0 W1-1 30 
337.8 - 338.0 2 W1-3 30 
338.1 - 338.4 0 W1-3 30 
338.8 - 339.0 1 Wwi-4 35 
339.2 0 W1-1 30 
340.9 0 W1-1 25 
342.7 - 342.9 0 Ww1-3 30 
343.4 0 W1-1 30 
343.7 1 Wi-1 25 
344.1 0 W1-2 35 
344.3 0 W1-2 35 
345.3 0 W1-2 35 
345.6 - 345.9 1 W1-3 25 
346.2 0 Wi-1 25 
346.8 - 347.0 1 Wi1-3 25 
347.3 0 Wi-1 30 
347.8 0 Wi1-1 30 
348.0 2 W1-1 Kt) 
348.4 0 W1-2_ 35 


Number of Recommended 
Accidents Recommended Advisory 
__Millepost (1984 - 1987) Sign Speed 
348.7 1 W1-1 25 
349.5 1 W1-1 25 
2605 0 W1-2 35 
351.3 - 351.6 1 wis 25 
353.0 1 W1-2 35 
353.9 0 Ww1-2 35 
355.0 1 W1-1 30 
356.4 0 W1-1 w 
356.6 0 W1-1 30 
357.1 - 357.3 0 W1-3 30 
358.6 0 W1-2 35 
358.8 0 W1-2 35 
359.9 0 W1-1 30 
360.2 0 W1-1 30 
360.7 0 W1-1 30 
361.9 1 W1-1 30 
362.8 0 W1-1 30 
364.9 2 W1-1 25 
368.8 - 369.0 2 W113 30 
369.3 - 369.5 0 Wwi-4 30 
369.6 - 369.7 0 Ww1-3 25 
370.4 1 W1-1 25 
370.6 0 W1-1 30 
371.0 - 371.2 1 W1-3 30 
371.8 - 371.9 0 Ww1-3 25 
373.3 - 373.6 1 wi-45 35 
375.1 1 W1-1 30 
375.3 0 Wi-1 30 
376.0 - 376.1 2 wi-4 35 
376.5 0 W1-2 35 
377.1 0 W1-2 35 
377.4 0 W1-2 35 
379.6 2 W1-2 35 
391.9 1 W1-2 35 
394.4 0 W1-2 35 
401.9 0 W1-2 35 
402.0 1 W1-2 35 
404.0 3 W1-1 30 
4049 0 Wi-1 30 
405.8 0 W1-2 35 
406.1 0 Ww1-2 35 
407.9 0 W1-2 35 
409.9 0 W1-1 25 
410.3 1 W1-2 35 
410.6 0 W1-2 35 
410.9 0 W1-1 30 
411.4 - 411.7 2 wi5 30 
413.0 - 413.3 2 Ww1-3 25 
413.7 3 W1-1 , 
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| . Number of ~ Recommended 
Accidents Recommended Advisory 
| __Millepost (1984 - 1987) Sign_ Speed 
414.2 1 W1-2 35 
414.4 0 W1-1 30 
| 4149 0 W1-2 35 
415.4 0 W1-2 35 
415.8 - 416.0 3 W1-3 25 
| 4163 1 W1-1 30 
416.8 0 W1-2 35 
4175 0 W1-2 35 
418.0 1 Wi1-1 30 
| 418.5 0 W1-1 30 
421.1 - 421.3 3 W1-3 25 
421.8 0 Wi1-1 30 
| 424.1 0 W1-1 25 
425.9 0 W1-2 35 
426.8 0 W1-2 35 
| 427.1 - 427.3 3 W1-4 35 
429.8 0 W1-2 35 
430.0 0 W1-2 35 
431.4 0 W1-2 35 
5 432.4 0 W1-1 30 
432.8 - 433.0 0 W1-4 35 
434.1 - 434.3 2 W1-3 25 
s 436.6 0 Wi-1 30 
437.3 - 438.3 2 Wi5 25 
W7-31A (next mile) 
5 439.1 - 439.3 1 W1-3 25 
440.3 0 W1-1 30 
441.0 0 W1-2 35 
4415 0 W1-2 35 d 
G 443.8 0 W1-2 35 
444.0 0 W1-2 35 
4443 0 W1-1 30 
| 444.6 0 w1-2 35 
445.1 2 W1-1 30 
445.9 - 446.4 0 Wi-5 30 
446.9 0 W1-2 35 
| 447.1 0 W1-1 30 
447.3 0 W1-2 35 
4475 0 Wi1-1 30 
f 448.0 0 W1-1 30 
448.6 - 448.7 0 W1-3 30 
448.9 0 W1-2 35 
5 449.0 - 450.2 1 W1-5 25 
W7-3a (next mile) 
450.3 - 450.5 0 W1-3 25 
452.3 - 452.5 1 wis 30 
j 452.7 - 452.9 2 Wi-3 30 
453.2 2 W1-1 25 
5 453.7 - 453.9 1 W1-3 25 
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Number of ~ Recommended 
Accidents Recommended Advisory 
___ Milepost (1984 - 1987) _Sign Speed 
454.2 - 454.4 3 W1-3 25 
454.6 0 W1-1 30 
454.8 - 455.1 3 W1-5 25 
456.5 0 W1-2 35 
457.0 1 W1-2 35 
458.2 1 Wi-1 35 
460.6 0 W1-2 35 
462.6 0 W1-2 35 
463.1 - 463.4 0 Wi-5 25 
463.8 1 W1-2 35 
464.1 0 W1-2 35 
464.3 - 464.6 0 W1-5 35 
464.8 0 W1-2 35 
464.4 - 465.5 0 Wi-4 35 
466.4 0 W1-1 30 
466.6 - 467.1 4 wi+5 30 
467.6 1 Wi-1 30 
468.5 0 W1-2 35 


Appendix B: Recommendations for individual 
Parkway Overlook Areas 


All of the roadside exhibits, overlooks, and parking areas along the Parkway were ex- 
amined to identify possible safety problems or deficiencies. This examination focused on 
three items related to traffic safety including the use of advance signing, the presence of 
were determined to have a deficiency in one or more of these categories. The listing of 
areas with sight distance obstructions is the result of a subjective evaluation at each site 
by the consultant. The general location of the obstruction (N = north of the site; S = south 
of the site) and the type of obstruction has been included in the listing. 


It is recommended that all roadside parking areas have advanced signing. The use of 
curbed medians immediately adjacent to the Parkway presents an unnecessary fixed- 
object hazard to motorists. These medians should be removed. It is further recommended 
that the NPS perform a field review of each overlook listed below to determine the prac- 


ticality of removing any sight distance obstructions. 


No Raised Sight ” Type 
Advance Median Distance of 

Milepost Overlook Name Signing Curb  Obstruction* _ Obstruction 

1.5 Rockfish Valley Overlook Xx 

5.7 Humpback Rocks Visitor Center x 

6.0 Coiner’s Dead ‘Nin x 

8.4 Picnic Area x 

11.8 Hickory Springs Parking Area S Embankment 

19.9 Siacks Overlook S Trees and shrubs 

31.6 Still House Hollow Park N Trees 

475 Indian Gap Parking Area N Shrubs 

51.7. Appalachian Trail Pullout x S Trees 

52.9 Biuff Mountain Overlook x 

53.6 Rice Mountain S Embankment 


* N indicates problem is north of the site; S indicates problem is south of the site. 


No Raised ‘Sight Type 
epost __Overtook Name Signing Curb Obstruction Obstruction 
57.5 Upper Otter Creek X 
61.2 Terrapin Hill View N Shrubs and 

embankment 
63.6 James River Visitor Center x 
69.0 James River Valley Overlook N Trees and 
Embankment 
71.6 Terrapin Mountain S Trees and shrubs 
79.9 Black Rock Hill Ss Shrubs 
81.9 Head Foremost Mountain S Trees 
83.2 Falling Water Cascades Xx 
90.0 Porter Mountain N Trees 
91.8 Mills Gap James River View N Embankment 
92.4 Peaks of Otter - Appalachian N Embankment 
Trail Crossing 
95.2 Pine Tree Overlook N Embankment 
96.4 Iron Mine Hollow x 
96.9 Taylors Mountain View S Embankment 
99.6 Great Valiey View Xx N Embankment 


114.9 Roanoke River Overiook 
115.1 Pine Mountain Parking Area 
139.0 Cahas Mountain Trees and shrubs 


162.4 Rakes Mill Pond 


169.0 Rocky Knob Camping/ 
Information 


x x«*« KX XK 
2 


169.1 Rockknob Trail System x 


* N indicates problem is north of the site; S indicates problem is south of the site. 


: 


242.4 


304.4 


Yonahliossee Overlook 
Lirin Cove 


* NN indicates problem is north of the site; S indicates problem is south of the site. 


No Raised ‘Sight “Type 
Advance Median Distance of 
Milepost Overlook Name Signing Curb  Obstruction* _ Obstruction 
304.8 Stack Rock Parking Xx N Embankment 
306.6 Grandfather Mountain View N Trees and shrubs 
307.5 Grandmother Mountain N/S Trees and shrubs 
Parking 
307.7 Unmarked Pullout Area Xx N/S Shrubs 
310.0 Lost Cove Ciiffs x N Trees and shrubs 
315.6 Camp Creek Overlook N/S Trees and shrubs 
318.4 North Toe River Valley N/S Trees and shrubs 
323.0 Bear Den Overlook N/S Rock embankment 
326.0 Heffner Gap Overlook Ss Trees 
337.2 Deer Lick Gap Overlook N/S Trees 
338.9 Three Knobs Overlook N/S Rock embankment 
342.2 Black Mountains Overlook N/S Embankment 
345.3 Singecat Ridge Overlook ) Trees and shrubs 
348.7 Curtis Valley Overlook N Embankment 
349.9 Mt. Mitchell View N Crest in road 
350.4 Green Knob Overlook N Embankment and 
shrubs 
372.1 Lane Pinnacle S Embankment 
375.8 Bull Gap . 
376.8 Tan Bark Ridge N/S Embankment 
377.4 Craven Gap x x 
401.7 Beaver Dam Gap S Embankment 
402.6 Stony Baid S Embankment 


* N indicates problem is north of the site; S indicates problem is south of the wite. 
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No Raised —- Sight ‘Type 
Advance Median Distance of 

Milepost Overlook Name Signing Curb Obstruction* _ Obstruction 
403.6 Big Ridge Overlook ) Embankment 
407.7 Mt. Pisgah Picnic Area N/S Embankment and 

shrubs 
408.3 No sign N/S Embankment and 

shrubs 
409.3 Funnel Top Overlook N/S Embankment 
410.3 View Pink Beds N/S Rock embankment 
412.2 Wagon Road Gap Overlook x N Trees and shrubs 
413.2 Pounding Mill Overlook Xx N/S Rock embankment 
415.7 Cherry Cove x $ Trees 
416.3 Log Hollow Overlook x N Embankment 
417.0 _ Looking Glass Rock x 
418.4 East Fork Overlook x Ss Rock embankment 
418.8 Graveyard Fields Trail x N/S Embankment and 

shrubs 
419.5 John Rock N/S Crest in road 
421.8 Fetter Brush a N/S Rock embankment 
422.3 Devil's Courthouse . S Embankment 
422.8 Mt. Hardy x N/S Embankment 
423.5 Courthouse Valley Overlook N/S Crest in road 
4245 Herrin Knob N/S Rock embankment 
428.0 Caney Fork N/S Rock embankment 
430.7 Cowee Mountain Overiook N/S Embankment 
431.4 Richland Bxlsam N/S Embankment 
438.9 __Steestachee Bald 7 NWS Embankment 

* N indicates problem is north of the site; S indicates problem is south of the site. 
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No Raised Sight “Type 
Advance Median Distance of 

Milepost Overlook Name Signing Curb Obstruction* _ Obstruction 
440.0 Village of Saunooke Ss Trees 
441.4 Standing Rock Overlook Ss Trees 
445.2 Mountain Lyn Lowry N Embankment 
446.8 Woodfin Cascade Overlook Ss Trees and shrubs 
4479 Wesner Baid S Embankment 
451.2 Waterrock Knob N/S Embankment 
452.1 Cranberry Ridge S Trees and shrubs 
452.3 Woolyback Overlook N Embankment 
454.4 Thunderstruck Ridge x N/S Embankment and 

Overlook trees 
4555  SocoGap N Trees and shrubs 
456.2 Jonothan Creek x N/S Embankment 
457.9 Plott Baisam Embankment 
458.2 Balsam Mountain x 
461.8 Big Witch Over’cok x 
468.4 Oconoluftee River S Trees 


* N indicates problem is north of the site; S indicates problem is south of the site. 


Appendix C: Summary of Centerline Striping Evaluation 


A. Methodology 

The consultant evaluated the no-passing zones using a computerized Range Tracking 
System. The Range Tracking System was designed specifically to calculate and display 
the distance separating two vehicles as they traverse the same highway. The system con- 
sisted of two vehicles, each equipped with a distance mezesuring computer. These two 
range tracking computers were linked together by radio transmitters and receivers. The 
lead vehicle’s computer continuously calculated the distance it traveled and transmitted 
this information to the computer in the rear vehicle. The rear vehicie’s computer also cal- 
culated its travel distance and compared the distance to that traveled by the lead vehicle. 
The difference between the two readings represented the vehicle separation distance, as- 
suming the two vehicles started at the same point end traveled the same course along the 
Two technicians were responsible for driving the vehicles and maintaining the vehicle 
separation distance. The lead vehicle was operated at a constant speed, usually 25 to 30 
mph. The driver of the rear vehicle monitored the separation distance on the computer 
read-out and adjusted the speed of the rear vehicle to produce the desired separation. 


A Traffic Engineer rode in the rear vehicle and was responsible for evaluating the passing 
sight distance. The eye height of the engineer was rnaintained at 3.5 feet above the road. 
The object used in the evaluation wis an illuminated target attached to the back of the 
lead vehicle and mounted 3.5 feet above the road. Whenever, the target was in view, the 
The location o1 the beginning and end of each no-Dassing zone was recorded on a com- 
puter printout. This was accomplished using a push-button switch linked to the computer. 
When the switch was activated, the computer recorded the location. 


The vehicle separation distance required by the “Manual on Uniform Traffic Control 
Devices" is based on the 85th percentile speed for the roadway. Since vehicle speed in- 
based on the posted speed limit plus 5 mph. Therefore, a rcadway having a posted speed 
limit of 35 mph was evaluated on the basis of 40 mph travel speeds. The minimum pass- 
ing sight distances used in the evaluation are presented below: 


Posted ~ Posted Limit MUTCD Minimum 
Speed Limit Pius 5 mph Required Sight Distance 
(mph) _{mph) (feet) 


500 
600 
800 


&ES 
Ses 
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According to the "Manual on Uniform Traffic Control Devices", the “passing zone” must be 
at least 400 feet long to safely perform a passing maneuver. Therefore, following the field 
evaluation, the computerized data tapes were reviewed and all passing zones of less than 
400 feet in length were eliminated. 


A complete listing of all no-passing zone locations is presented in the next section of this 
report. The list contains the beginning (B) and end (E) of each no-passing zone located 
to the nearest hundredth of a mile. Only the no-passing zones are listed. All other portions 
of road are unrestricted and should be strised with a broken centerline. The no-passing 
zone listing was based on the Parkway milepost reference system. The list has been ar- 
ranged so it reads up the page with the left and right side of the roadway centerline shown 
for each column of numbers. This format will enable maintenance personnel to locate the 
no-passing zones on both sides of the centerline while driving in only one direction. 


The consultant evaluated the Parkway in 5-mile segments to minimize the potential of 
Cumulative errors in distance measuring. Mileposts that indicate an even 5-mile distance 
were used as reference points (i.e., 0, 5, 10, 15, 20, 25). To re-establish a particular zone 
in the field, NPS should begin at the nearest 5-mile increment milepost located north of the 
desired zone and measure south from that point. For example, to locate a zone at MP 
363.2 begin at MP 360 and measure south aiong the centerline a distance of 3.2 miles. 
This procedure must be used to accurately locate zones in the field. 


SPECIAL USER’S NOTE: 


A SPECIAL NOTE IS NECESSARY ABOUT THE LIMITATIONS OF THE SURVEY. THE NO-PASS- 
ING ZONES WERE ESTABLISHED USING THE SIGHT DISTANCE CRITERIA OUTLINED IN THE 
“MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES”. IT WAS NOT THE INTENTION OF THIS 

REQUIREMENTS AT SIDE ROAD INTERSEC- 


i i i 


SUMIEED scum. GEA PADTORD GOULD tatom peneets GIESEEUGAS AT A Pen. 
TICULAR LOCATION. THE AMOUNT OF VEHICLE TURNING MOVEMENTS, PEDESTRIAN AC- 
TIVITY, AN.) SITE GEOMETRICS SHOULD BE CONSIDERED IN EACH CASE. IT WAS FELT 
THAT THE PARKWAY STAFF WOULD BE BEST SUITED TO PERFORM THIS EVALUATION BE- 
CAUSE OF THEIR FAMILIARITY WITH EACH SITE AND ITS TRAFFIC CHARACTERISTICS. 


THEREFORE, IT IS ANTICIPATED THAT THE NPS MAY DET! {MINE THAT PASSING ON A 
PORTION OF THE PARKWAY SHOULD BE RESTRICTED DUE 70 ROADSIDE FACTORS. IT 
SHOULD BE NOTED THAT SUPERIMPOSING SUCii A "NU-PASS ING" ZONE ON THE LISTING 
PROVIDED IN THIS REPORT COULD HAVE THE EFFECT OF CREATING ADJACENT "PASS- 
ING" ZONES OF LESS THAN 400 FEET IN LENGTH. IF THIS OCCURS, THE “"NO-PASSING" 
RESTRICTION SHOULD BE EXTENCGD TO ELIMINATE TIiE SHORT (LESS THAN 400 FEET) 
“PASSING ZONE. CONSULT THE “MANUAL ON UNIFORM TRAFFIC CONTI('. DEVICES” 
FOR MORE INFORMATION CONCERNING THE PROPER STRIPING OF ROADVY’ \Y® AND IN- 
TERSECTIONS. 
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j LEFT RIGHT LEFT RIGHT LEFT RIGHT 
E 20.29 63.42 E E 9450 
| B 2773 | 2009 E E 6214 | 6214 B B 9429 | 9437 E 
2758 B B 61.05 94.13 B 
E 27.46 62.00 E E 94.15 
| B 2666 E e087 | 6088 B B 9351 | 9402 E 
2729 E B 6063 93.35 B 
E 2657 | 2651 B 60.74 E E 9333 
| B 25.90 E 6055 | 60.46 B B 9307 | S308 E 
26.41 E B 59.73 9293 B 
E 25.76 | 25.75 B 60.37 E 92.82 E 
B 25.55 E soso | 5959 8 92.71 B 
| 25.60 E B 58.66 E 9298 
25.41 B B 9028, 9261 E 
E 25.16 E 5851 90.15 B 
| B 2471 | 2499 E B 5807 E 90.19 
2456 B 50.42 E B 9938 | 9006 E 
E 24.49 E 5793 | 5799 B 89.22 B 
| B 24.07 B 57.20 E 989.24 
24.36 E 57.84 E B 8465 89.08 E 
E 2391 | 2391 B E 5710 | 5706 B 84.45 B 
B 23.44 B 5547 E 8452 
; 23.49 E 56.96 E B e368 | 8437 E 
E 2336 | 23308 E 5538 | 5533 B 83.69 B 
B 19.84 B 55.14 E 83.78 
| 55.20 E B 7638 | 8360 E 
E 19.75 E 5504 5051 B 76.22 B 
B 1751 | 2322 €E B 49.96 E 76.28 
| 17.34 B 50.43 E R 75.04 76.13 E 
E 17.18 49.78 B 7490 B 
B 1588 | 1704 € E 49.73 
15.72 B B 4546 | 4960 £ 74.70 € 
| E 15.39 45.27 B 70.66 B 
B 11.15 E 45.08 
15.22 E B 4369 | 4492 E 70.53 € 
| E 1101 | 11.01 8B 43.53 B E 7483 | 6610 B 
B 7.40 E 43.38 B 65.46 
10.83 E B 4331 | 4326 E 66.02 E 
| E 7.29 724 8 13.15 B E 6534 | 6531 B 
B 658 B 65.14 
712 € 42.99 £ 
6.44 B E 4313 | 4148 8B E 64.79 
E 646 3 41.46 B 6471 
B 421 6.26 E 4117 64.69 E 
4.02 B 40.32 8 E 6452 | 645F B 
| E 406 E 41.32 B 64.35 
B 214 391 E B 2623, 402 € 
20) B 36.05 8 E 64.24 
| E 1.95 E 35.97 B 6382 | 6440 E 
B 0.00 1.80 E B 3043 | 38.78 E 63.65 @ 
0.00 B W27 B E 63.56 
; B 6230 
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Blue Ridge Parkway "Main Line” 
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135.48 
135.23 


135.15 
131.23 


131.13 
128.68 


128.60 
125.30 


125.18 
125.04 


124.79 
123.21 


122.76 
122.62 


122.48 
121.33 


121.24 
119.43 


119.16 
118.28 


118.19 
117.95 


117.73 
117.50 


117.15 
116.52 


116.08 
115.70 


RIGHT 


136.34 
135.82 


135.32 
131.13 


130.97 
128.53 


128.13 
126.42 


126.22 
125.14 


125.00 
122.96 


122.65 
122.47 


122.36 
119.30 


119.02 
118.14 


118.06 
117.78 


117.61 
117.35 


116.99 
116.70 


116.60 
116.43 


116.01 
115.54 
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153.01 
151.37 


150.88 
150.75 


150.67 
150.51 
150.36 
149.68 


149.28 
149.04 


148.94 
146.36 


146.25 
145.27 


145.13 
143.50 


143.34 
142.30 


142.17 
141.90 


141.45 
140.34 


140.13 
136.74 


136.66 
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192.04 
191.71 


191.59 
191.38 
190.93 
189.70 


189.61 
189.10 


189.02 
188.00 
187.82 
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187.12 
186.36 


186.26 
185.79 


185.54 
184.24 


184.07 
183.92 


183.84 
183.35 


183.25 
183.07 


182.91 
182.32 


182.20 
181.95 


181.73 
179.01 


RIGHT 


192.60 
191.57 


191.44 
191.24 


190.76 
189.64 
189.47 
188.97 


188.87 
187.88 


187.71 
187.26 


186.98 
186.30 


186.12 
185.63 


185.36 
184.44 


184.35 
184.07 


183.94 
183.24 


183.09 
182.94 


182.76 
182.22 


182.02 
181.82 


181.58 
178.87 
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192.15 
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247.12 
246.93 


246.46 
245.75 


245.67 
244.11 


243.85 
240.95 


240.82 
239.23 


239.10 
231.93 


231.78 
231.23 


231.07 
229.17 


229.02 
222.76 


222.63 
215.21 


214.85 
212.62 


212.43 
210.61 


210.36 
209.21 
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247.01 
246.81 


246.29 
245.95 


245.88 
243.93 


243.70 
241.57 


241.11 
240.82 


240.72 
239.08 


238.94 
236.07 


235.99 
235.92 
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231.80 
231.66 
231.09 


230.98 
229.02 
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222.62 


222.50 
215.10 
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281.99 


281.81 
281.30 
281.21 
273.03 


272.81 
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308.71 
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303.54 


303.35 
300.13 


298.88 
297.95 


297.61 
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297.32 
295.13 


294.96 
292.44 


292.34 
288.92 


288.91 
287.60 


287.31 
286.75 


286.61 
286.29 


286.18 
285.46 


285.35 
282.11 
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312.15 
311.79 


311.65 
309.72 


309.56 
303.46 


303.27 
302.08 


301.89 
299.17 


299.09 
298.87 


298.72 
297.77 
297.52 
297.23 


297.12 
294.95 
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287.47 
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LEFT RIGHT LEFT RIGHT LEFT RIGHT 
385.18 435.22 E E 469.10 
383.37 | 385.01 E 433.74 B B 466.13 | 469.10 E 
383.20 B 462.04 B 
383.24 433.66 E E 466.03 
378.64 432.64 B B 462.20 
432.49 E 
378.64 E 435.36 | 431.20 B E 462.02 
366.29 B 429.17 B 458.16 | 461.91 E 
383.08 E 431.09 E 458.04 B 
369.64 | 360.94 B E 429.07 | 429.02 B E 458.08 
360.51 B 419.77 B 457.68 | 457.95 E 
360.83 428.92 E 457.53 B 
360.35 | 360.35 B 419.63 B E 457.45 
355.61 E 419.65 B 448.28 | 457.32 E 
B 41263 | 419.49 E 448.21 B 
355.50 408.92 B E 448.19 
342.47 E 412.54 B 445.87 | 448.06 E 
360.18 E B 409.06 445.73 B 
342.34 , 34231 B E 445.76 
329.71 E 408.95 B 438.67 | 445.62 E 
342.21 B 406.05 | 408.83 E 438.47 B 
329.59 B 405.92 B E 438.52 
329.62 " B 436.34 | 438.36 E 
329.42 | 32945 E 405.82 E 436.19 B 
329.28 B 404.35 B E 436.25 
E 405.95 B 435.46 
329.13 E B 400.28 | 404.08 E 436.11 E 
327.11 B 400.11 B 435.31 B 
400.00 E 
326.92 E E 400.15 | 394.75 B 
326.83 B B 394.35 
329.27 394.67 E 
325.54 326.73 £ 394.21 B 
325.39 B 
325.43 393.99 E 
325.08 | 325.30 E 393.80 B 
324.89 B E 294.12 
324.84 B 393.56 | 393.65 E 
324.64 324.75 E 393.42 B 
324.48 B E 393.36 
324.23 B 390.37 | 393.19 E 
316.72 390.10 B 
324.08 E E 389.88 
316.56 B B 389.54 | 389.75 E 
389.40 B 
316.46 E E 389.24 
316.57 | 31485 B B 388.66 | 389.10 E 
313.24 388.56 B 
314.77 E E 388.19 
312.32 | 312.23 B B 385.45 | 388.02 E 
311.94 385.28 B 
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Mill Mountain Road 
Stop Sign at Parkway Junction = MP 0.0 
LEFT RIGHT 
E 239 239 €E 
B 1.92 181 B 
E 1.74 164 +E 
B 0.95 083 #B 
E 0.71 058 €E 
B 0.00 0.00 8B 
Linville Falls Road 
Stop Sign at Parkway Junction = MP 0.0 
LEFT RIGHT 
E 21.39 139 €E 
B 1.17 126 8B 
E 1.05 114 €E 
B 0.00 0.00 8B 
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Appendix D: Calculation of the Hazard Index and the 
Priority Index 


A hazard index, based on six indicator values, was calculated for each high-accident loca- 
tion. Three of these indicators are related to the accident history at the site. They include 
number of accidents, accident rate, and accident severity. The other three are related to 
the physical and operational characteristics of the site including sight distance, driver ex- 
pectancy, and information system deficiencies. 


A value ranging from 0 to 100 was calculated for each indicator, with 0 representing no 
hazard and 100 representing the most hazardous condition. The indicator values were 
then weighted and summed to yield the Hazard Index. The values for each indicator were 
determined from graphs developed’ by the Federal Highway Administration (FHWA). The 
hazard index calculation form shown in Figure D1 includes the weighted values for each 
indicator. 


The costs of the improvements at each site were estimated using current construction 
costs and evaluated against the accident-reduction benefits associatec with the type of 
improvement. A cost factor was determined in addition to this benefit/cost ratio. The cost 
factor represents the improvement costs per vehicle and is computed by dividing the total 
cost of the recommended improvements by the number of vehicles entering that location 
over a period of five years. A five-year period is used because it is the average service life 
of most recommended improvements. The form used to compute the cost factor is shown 
in Figure D2. 


The final phase in the analysis was the determination of the priority index (Pl). The priority 
index is the weighted average of the hazard index (HI) and the cost factor (CF) as shown 
in the following equation: 


Pl = 0.75 (HI) + 0.25 (CF) 


The site improvements were then ranked according to the priority index. The following sec- 
tion contains a brief explanation of the procedures used to calculate each hazard indicator 
and the benefit/cost ratio for each high-accident location. 


1. Number of Accidents 


Accident records for a four-year period from January, 1984, through December, 1987, 
were obtained from the National Park Service. This accident data was then used to deter- 
mine the annual average number of accidents which occurred at each site. The relation- 
ship between the annual number of accidents and the indicator value is shown in the graph 
contained in Figure D2. 
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Figure D1 
Hazard Index Calculation Form 


Site 


Data indicator Partial 
indicator Value Value Weight Hi’s 


Number of Accidents acc/yr x 0.164 = 


Accident Rate acc/MVE x 0.225 = 


Accident Severity dollars x 0.191 = 


Sight Distance Ratio 


(wt. avg.) x 0.074 


Information System 
Deficiencies (wt. avg.) x 0.115 


Hazard Index: 


Cost of Recommended Improvements: 


Cost Factor: 


Priority Index = (Hazard Index x .75) + (Cost Factor x .25) 


( x .75) + ( x .25) = 


' 
c 
i 
i 
| 
i 
i 
Driver Expectancy _ ss (wt. avg.) x 0140 = _ i 
5 
i 
| 
i 
i 
a 
i 
i 
i 


indicator Value 


. 1 
Figure D2 
Hazard Indicator Values : ' WY 
> A 
7 
7 : 
\ 2s 
\ 
\ % 3 
Annual Number of Accidents 
\ INDICATOR VALUES FOR NUMBER 
X OF ACCIDENTS 
\ 10 _ 
x a 
a 
rs ae 
: ya 
<a > > Va 
Sight Distance Ratio (Actual ) r WA 
INDICATOR VALUES FOR wi 7 
SIGHT DISTANCE WA 
Vi 
a) sw 


‘ ‘ 
Ac Per Million Vehicies Entering 
or Accidents Per Million Vehicie Miles Travelied 


INDICATOR VALUES FOR 


ACCIDENT RATE 


12 
WA 


Cost Per Vehicle ($) 


FORM FOR DETERMINATION 
OF COST FACTOR 


po 
Average RSI (in $1000) 


INDICATOR VALUE FOR 
ACCIDENT SEVERITY 


2. Accident Rate 


This indicator is used to compensate for the wide range of traffic volumes found throughout 
the Parkway. The average daily traffic entering each site was calculated and adjusted to 
represent a four-year volume. The total number of accidents per million vehicles entering 
the site was then calculated and used to develop the accident rate. The accident rates 
were entered into the appropriate graph on Figure D2 to yield the corresponding indicator 
values. 


3. Accident Severity 

This indicator considers the severity of the accidents which occurred at each site in terms 
of dollars. Table D-1 contains the “Relative Severity Index" (RSI) which was used to 
categorize each accident by type and to assign a corresponding accident cost. The 
average of the RSI values at each site was calculated and entered into the appropriate 
graph on Figure D2 to determine the indicator value. 


4. Sight Distance 


The sight distance that is available at a location is an excellent indicator of the hazard- 
ousness of that site. Critical sight distances were measured, and the desirable sight dis- 
tances for each location were then calculated according to the AASHTO publication, A 
Policy on Geometric Design of Highways and Streets. The ratio of existing versus the 
desirable sight distance was calculated for each hazardous location. This sight distance 
ratio was entered into the appropriate graph on Figure D2 to identify the corresponding 
indicator value. 


5. Driver Expectancy 

The driver expectancy indicator is a purely subjective method of evaluating the ability of 
the average motorist to negotiate a section of road or an intersection. Each approach to 
the site was rated using the criteria included on the driver expectancy form shown on 
Figure D3. The site was independently evaluated by two technicians and the ratings for 
each approach were averaged. The two approaches with the worst ratings were used in 
the calculation of the indicator value. A weighted average of both ratings was calculated 
and used to compute the indicator value for driver expectancy. 


6. Information System Deficiencies 

This indicator is based on subjective evaluation similar to the driver expectancy ratings. 
This rating considers the signing and striping systems at each site with respect to their 
ability to provide information and guide the motorist through a section of road or intersec- 
tion. The criteria used in this evaluation are shown on Figure D3. 

All approaches to the site were independently rated by two technicians and their ratings 


were averaged. Only the two worst ratings were used to calculate this indicator. A weighted 
average of the ratings was used to yield the appropriate indicator values. 
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Table D-1 


Relative Severity Index by Type of Accident 


Multi-V at Intersection 


Entering at angle 

From same direction - both going straight 

From same direction - one turn, one straight 

From same direction - one stopped 

From same direction - all others 

From opposite direction - both going straight 
From opposite direction - one left turn, one straight 
From opposite direction - all others 


Multi-vehicle, Non-intersection 


Going opposite direction - both moving 
Going same direction - both moving 
One car parked 

One car stopped in traffic 

One car entering parked position 

One car leaving parked position 

One ca. entering alley or driveway 

One car leaving alley or driveway 

All others 


Motor Vehicle with Pedestrian, at Intersection and Non-intersection 


Single Vehicle, at Intersection 


Collision with bicycle 

Collision with fixed object in road 
Overturned in road 

Left road 


Single Vehicle, Non-intersection 
Collision with bicycle or pedestrian 
Collision with fixed object in road 
Overturned in road 
Left road at curve 
Left road on straight road 


Other One Motor Vehicle, at intersection and Non-intersection 


Fell from moving vehicle 
Collision with animal 
Collision with other object 
All others 


* FHWA-RD-77-87 “identification of Hazardous Locations" 


$49,000 
11,200 
11,200 
11,200 
11,200 


$31,900 
7,000 
7,500 
12,300 


$31,900 
9,200 
9,400 
12,400 
10,500 


$57,200 
1,800 
4 400 
2,000 


Figure D3 


Rating Forms and Indicator Values for Driver 


Expectancy and Information System Deficiencies 
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INDICATOR VALUES FOR 
DRIVER EXPECTANCY 


intormation System Deficiencies Rating Form 
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INDICATOR VALUES FOR INFORMATION 
SYSTEM DEFICIENCIES 


7. Benefit/Cest Ratio 


High-accident locations were analyzed and improvements were recommended to address 
identifiable problems at each site. The costs of the improvements were estimated based 
on bid tabulations from recent NPS projects or current average construction costs and 
compared to the benefits each was likely to produce at the sites. The benefits were calcu- 
lated based on the anticipated accident reduction for the improvements. Accident reduc- 
tion levels were estimated besed on information contained in a 1982 FHWA publication 
entitled “Accident Reduction Levels Which may be Attainable from Various Safety Improve- 
ments." The method used to calculate the benefit/cost ratios for the high-accident loca- 
tions is shown in Figure D4. 


Benefit Cost Ratio 
5 Af = Annual average number of fatal acodernt and myury 
Location Mieposs sit acodents COmMOmmed at "he locaton whch wil be affected 
the mmprovemert « 
improvernent Description i 7 
No 
+ Years 
Estenaed Service Lite Years «1 
6 Apd = Annual average nuTber Of property Gamage acciderts 
Cormpounded imerest Rate % = @ the location « 
Curent 19  jj<ADT No 
Years 
Tene Frame tor Acodert Date From to = yes 
7 Ph = Expected percentage reduction of tatal and ryury 
: accidents by mprovemnent . % 
|___Annust Cost for the improvement 
8 Ppd = Expected percentage "eduction of property darnage 
1 C = Capsai cost for mprovement ae caiemiauamenen . . % 
, — 
2 = Capital recovery factor at vy 5 — a 1 = Largest percentage m acodert of any one of the 
Improvements 
3M = Change in annual maintenance or operation cost ——— b  P2 = Second largest percentage reduction in acodent 
P cost «(CK Me $ of any one of the improvements 


Cc 3 = Thwd largest percentage reduction in accent of 
Annus Benet of the improvement any one of the mnprovernents 
ADT, = Average Gaily trafic ater mnprovemnent G Ph and Ppd tor locaton where more than one improve 


— ment wil De used mn Combination = 
AUT, « trafic betore 
» = Average Carly improvement — Pi + 100-Py Pp + 100-P) 100 -Pp Py « 


wo ww - = 


VF = Ratio of ryures to tatalites for the 100 100 100 
Class of Nughway mvolved 217 
9 Anrwalbere™ ADT,  [O(ANIPR = *** (Apa) Pod) 
4 Q«=*+ gry «= 23768 ADT» 
‘+ 


***Cost of @ property Gamage acodert «$1 500 


* Current cost of @ taal accident trom Nationa! Satety i Benet Cost Ratio 
Council Memo No 113 = $270 000 


** Cost of an jury acodert « $12 400 Annual Cost 


